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1.0  INTRODUCTION
PART A

The Part A, Dangerous Waste Permit Application {(DWPA) Form 1, for the River Protection Project —

Waste Treatment Plant (WTP) is inciuded in the follomng pages. The form includes a ﬁgu:re showing the
location of the WTP on the Hanford Site.

The Part A, DWPA Form 3, for the WP is included immediately after Form 1.
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Part A Form 1 Certification

XL CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the

or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing

violations.

Owner/Operator

Keith A. Klein, Manager
U.S. Department of Energy,
Richland Operations Office

Date

Owner/Operator
Harry L. Boston, Manager

U.S. Department of Energy,
Office of River Protection

Date

Co-operator

R. F. Naventi, Project Manager

River Protection Project — Waste Treatment Plant
Bechtel National, Inc.

Date

ECY 030-31 (Rev. 7/00) Page 3
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IV. DESCRIPTION OF DANGEROUS WASTES e

- A. ])angu'ons WasteNnmher Enter fhe dlsl ‘nu b
© - Hendle.

‘Ifyou ha.ndle dangerous wasteswhich are tiot llsted i Chapter 173-303 WAC mterthe fo

- ich eﬂshcs and[nr the toxw contammants of ﬂ:ose dangu'ous wastes. L

’"Lme No 5= Tﬂd Treannent in mlscellanenus u.mts' i conta.mment bmldln.gs for' wtnﬁed wasté &

erﬂ'nm Chapter 173-—303 WAC for ean:h llsted dnngemus wasbe you wnll :

gat nm“,nlber(s).t_hat‘ desm_'ibe: :

xty ofthat waste that will behmuea‘-?. e
the tota] annus.l quantlty ofa.lI ﬂ:e 8

Attachment 51-1-8



WA7890008967, Attachment 51 ' ' 24590-WTP-DWPA-ENV-01-001, Rev. 1

River
09/02

Protection Project Waste Treatment Plant WTP Dangerous Waste Permit Application
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V. FACILITY DRAWING
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CHAPTER 2.0
TOPOGRAPHIC MAP
Contents2.0 _ Topographic Map [B-2] 51-2-1
Appendix

Appendix 2A WTP Site Plot Plans
Figure2A-1 DWPA RPP-WTP Site Vicinity
Figure 2A-2 RPP-WTP Site Topography Map
Figure 2A-3  DWPA RPP-WTP Site Map
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2.0 TOPOGRAPHIC MAP [B-2]

This chapter contains the three Waste Treatment Plant maps, referred to as Figures 2A-1, 2A-2, and 2A-3,
that coilectively meet the River Protection Projeci-Waste Treatment Plant Dangerous Waste Permit
Application requirements for maps. ' '

51-2-1
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WASTE ANALYSIS PLAN
Contents3.0 Waste Analysis Plan  Att 51-3-1
Appendices .
Appendix 3A =~ Waste Treatment Plant Waste Analysis Plan 51-3A-i
Appendix 3B Quality Assurance Project Plan for Waste Analysis Plan. 51-3B-i
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3.0 WASTE ANALYSIS PLAN .

The River Protection Project — Waste Treatment Plant Waste Analysis Plan addresses éampling and
analysis activities necessary for compliance with the Washington State Dangerous Waste Regulations
contained in Washington Administrative Code (WAC), Chapter 173-303. -

The Waste Treatment Plant Waste Analysis Plan is provided in Appendix 3A.
The Quality Assurance Project Plan for the Waste Analysis Plan is provided in Appendix 3B.
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Appendix 3A
‘ WASTE TREATMENT PLANT WASTE ANALYSIS PLAN
Contents
10 INTRODUCTION.....cccrmmcn reresrsenenneen eeeeeeeseeeeesseseeseeseeseree e s e AR RRAR SRR Att 51-3A-1
2.0 WASTE TREATMENT PLANT UNIT DESCRIPTION......................; ........ errerane s Att 51-3A-2
2.1° PRETREATMENT .......ccconimmrrcamcrcnraesmneanis o O R S Att 51-3A-2
2.2 VITRIFICATION SYSTEMS ...ooorietemireessemsesssesseeeesmsseesasssessssssensossissssassresnss reesessinsnane Att 51-3A-3
2.2.1  Low-Activity Waste VITIfICEtION .....ccovereiresronmrerierserrecsssssssnsesssmosasssasssssssacesens At 51-3A-3
2.2.2 High-Level Waste VHTfication .....ccoervmiiiisnsiiecsicnnssmnnn s snionssasnessianes Att 51-3A4
2.3 OFF-GAS TREATMENT SYSTEMS........c..c....... eeeveeteueeantessanersessaraen s N Att 51-3A-4
2.3.1 Pretreatment Plant Off-gas......ccocccvecneenecne reaeeeceseserateasaessateeeresarrisasasasnrenns e Att 51-3A-4
232 Low-Activity Waste Vitrification Off-gas.....cccoviinnccccninncncriecssncininnns e ALt 51-3A-5
2.3.3  High-Level Waste Vitrification Off-gas ..., Att 51-3A-5
234 AWl ENMISSIONS..c.coiiirerincrisissestiessaissiest st ssesssseressssasssasssmssssssssssesssarssesassesressesvass Att 51-3A-5 -
30 WASTE ACCEPTANCE [C-1, C-2] ittt e nes s e snsaseas ervererent v arenens Att 51-3A-6
3.1  WASTE FEED DESIGNATION ....ooocovereesrosecrrrssseressrneson reererrenesesnrase s enne s st eseanaran Att 51-3A-6
3.2  WASTE FEED ACCEPTANCE PROCESS [C-3a] ..cuuveireuererssssecesasemsnssnsessnsssmssessasins .. Aft 51-3A-6
' 3.2.1 Waste Feed Profile [C-2a(3)]...cccovrerernrermsmrernsnensacnnans ererereeearetsesenssrentsness resaaerens Att 51-3A-7
3.2.2 Waste Feed VerifiCation.....cuirnrriimeinssensescnsesssssssssiossssssmsssssssssmesssssssssissinssns Att51-3A-7
3.2.3  Preshipment REVIEW ..ccviriririimienesonmntssssninimsrsrisrsstsssssensssssssssassnssencsensashasen Att 51-3A-7
3.24 Non-Conformance Action [C-3b, C-3C] ..ccuuenurccnrnrccienenircrnecesanecsmensesaes veeeen At 51-3A-7
3.2.5 Waste FEed Transfer ..cooevrieererrseisse s sensessesssssssssssesesssssassssonssesssssassasssssassensens .Att 51-3A-8
3.2.6 Waste Feed Confirmation [C-2a, C2a(1)]..c.urereerecermmsecesesmmermrssansensinss S At 51-3A-8
3.3  WASTE FEED VERIFICATION PROCESS.....ccovvienninorsiermrssaisniesones eaneeressnseneararenienas Att 5S1-3A-8
3.3.1 Verification Sampling and Frequency {C-2¢, C-2dj........... aaenesassisssasasansanassransesas Att 51-3A-8
3.3.2  Verification Sampling Methods [C-2¢]....ccoomrcrerccmrerrcre et Att 51-3A-9
3.3.3 Sample Preservation, Storage and Holding Times........ccovvevvmiiemncsnnninscsisnencennes Att 51-3A-9
3.3.4 Sampling Quality Assurance and Quality Control [C-2a(2XDB)] -..ceveevrnrrervinns Att 51-3A-9
3.3.5  Selection of Verification Analytes [C-2a]........ccvuurormcmrncennenerssrsniseisensessnernnes Att 51-3A-9
3.3.6  Selection of Verification Analytical Methods [C-2a(2)] ......... beereereeenaesenarsanae Att 51-3A-9
3.4 WASTE ACCEPTANCE CRITERIA .........ooecererrerrerans etereaesneneearrenseeannameserarres R Ait 51-3A-9
3.4.1. Total Organic Carbon [C-2a(1), C-2a(2)]...cccerrrrrmrrsenrmeerissvisisaisessssssssansriens Att 51-3A-10
34.2 Polychlorinated Biphenyls [C-2a(1), C-2a(2)].....ccorerreremremmrinscinnnsesrscnninens Att 51-3A-10
343 - Waste Feed pH [C-2a(1), C-2a(2)] ... reeneitereeest et sneae s a s sannseneareas Att 51-3A-10
34.4 Waste Feed Compatibility [C-2a(1), C-2a(2)] cccveervveenennnene reteesreseessemressenrenenne Aft 51-3A-10
35 ANALYTICAL LABORATORY.....ooocoeeeocresemsmssesenseccomsssssssssesssssssmsnnssssossossn N Att 51-3A-11
- 3.5.1 Waste Treatment Plant Analytical Laboratory.........eenernecrecnnennnene. JP— Att 51-3A-11
3.5.2 Establishing Quality Assurance and Quality Control Procedures [C-2a(2)(b)]. Att 51-3A-11
3.5.3 Selecting Other Analytical Laboratories . .....cceveeeereercrersecrerecressnseresnessnensssnas Att 51-3A-12
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© Acronyms
ALARA as low as reasonably achievable
ASTM American Society for Testing and Materials
BNI Bechtel National, _Inc.
CFR Code of Federal Regulations
DOE United States Department of Energy
DOE-RL United States Department of Energy, Richland Operations Office
DST double-shell tank
DWPA Dangerous Waste Permit Apphcat:on Jor the River Protection Project — Waste -
Treatment Plant _
Regulatory DQO  Regulatory Data Quality Objectives Suppartmg Tank Waste Remediation System
‘Privatization Project
Ecology Washington State Department of Ecology
EPA . United States Environmental Protection Agency
ETF Effluent Treatment Facility '
HEME high-efficiency mist eliminator
HEPA high-efficiency particulate air (filter)
HLVIT high-level vitrification
HL.W high-level waste
HSSWAC Hanford Site Solid Waste Acceptance Criteria
HSLWAC Hanford Site Liquid Waste Acceptance Criteria
ICN ~ integrated control network
D identification
HLW immobilized high-level waste
ILAW immobilized low-activity waste
LAW low-activity waste
LDR . Land Disposal Restrictions
LERF Liquid Bffluent Retention Facility
LIMS iaboratory information management system
LSM locally-shielded meiter
MSDS material safety data sheet
NRC Nuclear Regulatory Commission
PCB  Polychlorinated Biphenyl
PIN plaﬁt information network
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QA quality assurance
QAPjP | Quality Assurance Project Plan for the Waste Analysis Plan
QC quality control | | |
- RCRA | Resource Conservation and Recovéry Act of 1976
TOC total organic carbon
TRU transuranic elements
TSD {reatment; storage, or disﬁosal (facility)
- WAC Washington Administrative Code
WAP - ‘waste analysis plan
' WTIS waste tracking and_ invén_tory system
WT1P River Protection Project — Wéste Treatment Plant
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Glossary

This waste analysis plan (WAP) rehes on the definitions of terms as contained in Appendix 2B of the-
Hanford Facility Dangerous Waste Permit Application, General Information Portion (DOE-RL 1998) and
the Dangerous Waste Permit Application for the River Protection PI'OJ ect — Waste Treatment Plant
(DWPA), except as supplemented or amended below.

Batch Wasbe stagedin a s1ngle double-shell tank (DST) designated as mixed waste
for transfer to the Waste Treatment Plant (WTF) for treatment.
Feed verification The activities the WTP will perform to verify that the staged waste feed meets

the WTP acceptance criteria.

Feed confirmation The activities the WTP will perform after receiving the waste feed, to confirm
that the waste feed received is the same as the waste feed accepted for
delivery.

Immobilization The act or process of reducing the mobility of waste constituents to limit their
potential for long-term transport in the biosphere and subsequent exposure to
humans, animals, and plants. Vitrification is an example of an immobilization
process.

Attachment 5 1 -3A-vii
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1.0 INTRODUCTION

This Waste Analysis Plan (WAP) describes the sampling and analysis for dangerous waste constituents
for the River Protection Project — Waste Treatment Plant (WTP) to comply with the Washington State
Dangerous Waste Regulations contained in Chapter 173-303 of the Washington Administrative

Code (WAC). Tt was prepared in accordance with the requirements of WAC 173-303-110, “Sampling
and Testing Methods,” WAC 173-303-300, “General Waste Analysis,” WAC 173-303-806, “Final
Facility Permits,” and the Dangerous Waste Portion of the Hanford Facility Wide Resource Conservation
and Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous Waste at the Hanford
Facility (Ecology 1994). Some non-dangerous constituents are also discussed in this plan, if they support -
compliance activities or if the discussion provides a more complete description of a particular sampling
strategy. The descriptions in this plan of the waste feed stored at the Hanford Site double-shell and
single-shell tank system units {collectively referred to as Hanford tank waste) and the planned process
streams are based on available chemical and physical information and process knowledge.

Reactor fuel reprocessing is the primary source of waste mate’rial stored in the Hanford double-shell and
single-shell tanks, Minor amounts of other radioactive and mixed waste (such as low-level and -
transuranic waste) are also included in the double-shell tanks; however, the tank waste is managed as
high-level waste (HLW) prior to treatment and vitrification. The waste feed to the WTP will consist of

* staged transfers of mixed waste from the double shell tank (DST)" system unit. This waste is composed of

sludge, salt cake, and liquids, and is considered mixed waste as defined by WAC 173-303; that is, it
contains both radioa_ctive and dangerous waste.

HLW is defined by the United States Nuclear Regulatory Commission (NRC) i in the Code of Federal
Regulations, 10 CFR 72.3, as:

“(1) the highly radioactive material resulting from the reprocessing of spent nuclear fuel,
including liquid waste produced directly in reprocessing and any solid material derived from such
liquid ‘waste that contains fission products in sufficient concentrations; and (2) other highly
radioactive material that the Commission, consistent with ex1stmg law, determines by rule
requires permanent isolation.”

Hanford tank waste is consistent with the HLW definition. The treatment of the Hanford tank waste is
required under the Hanford Federal Facility Agreement and Consent Order (Ecology, EPA, and
DOE 1996), signed by the Washington State Depariment of Ecology (Ecology), the United States
Environmental Protection Agency (EPA), and the United States Department of Energy (DOE).

In a letter to the Richland DOE Operations Office (DOE-RL) (Paperiello, 1997), the NRC documented an
agreement with DOE to classify a portion of the Hanford tank waste as “incidental waste” in accordance
with the incidental waste classification criteria specified in an earlier letter from the NRC to DOE
(Bernero, 1993). The lower activity portion of the tank waste, referred to as low-activity waste (LAW)
feed, generally refers to the supernatant portion of the tank waste. Following radionuclide removal and
vitrification, the immobilized low-activity waste (ILAW) will be considered incidental waste, disposed of
onsite at Hanford as low-level waste, and will not be subject to the licensing authority of the NRC,
consistent with the NRC incidental waste determination. The ILAW will be managed as meed waste for
disposal.

The higher activity and higher solids portion of the tank waste is designated as HLW feed in the
Dangerous Waste Permit Application for the River Protection Project — Waste Treatment Plant (DWPA).
The two different terms describing the Hanford tank waste are used because the LAW and HLW fractions
of the waste feed are processed differently in the WTP, as.described in Section 2 of this WAP.

. The DST system unit will provide a waste profile and, upon request, a split sample aliquot for each waste

feed that is staged for transfer to the WIP. The WTP will perform verification analysis on the aliquot to
determine if the waste feed meets WTP acceptance criteria. The WTP will also compare the volume of

- Attachment 51-3A-1
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waste feed transferred from the DST feed staging tank with the volume received into the feed receipt
tanks at the WTP, to confirm that the waste feed rccewed corresponds to the waste feed accepted for
transfer.

The WTP will characterize the DST waste feed in conformance with the Regulatory Data Quality
Objectives Supporting Tank Waste Remediation System Privatization Project (Regulatory DQO) process
(Wiemers and others, 1998). Characterization of the DST waste feed will be completed prior to transfer
to the WTP.

Simpliﬁed_procéss flow figures of the operations at the WTP are included in Appendix 4A of the DWPA.

Controlled copies of this WAP will be kept at the WTP facility. The Proj ect Document Control Manager,
or equivalent title, will be responsible for ensuring that controlled copies of the WAP are kept current
when revisions to the WAP are made,

20  WASTE TREATMENT PLANT UNIT DESCRIPTION

The WTP is a waste treatment unit described under the unit-specific portion of thé Dangerous Waste
Portion of the Hanford Facility Wide Resource Conservation and Recovery Act Permit for the Treatment,
Storage, and Disposal of Dangerous Waste at the Hanford Facility (Ecology, 1994). Figure 3A-13A-1
presents a plan view of the WTP. This section briefly describes the WTP processes and activities. More
detailed process information is provided in Chapter 4 of the DWPA.

3A-2 is a simplified diagram of the h‘eétment components, showing the relationship between:

Waste feed
Pretreatment

>
»  LAW vitrificaticn
e

HLW vitrification
Plant equipment will include:_

Pipelines, tanks, and ancillary equipment .
Evaporation units

Ultrafiltration units

Ion-exchange columns

Chemical addition equipment

LAW and HLW melters

Service and utility units

Container management units

Storage facilities

Off-gas treatment systems

The pieh‘eatment and vitrification of the waste fecd and the management of off-gas from these processes
are described in the following sections. The applicability of air emissions standards to the WTP is also
discussed. ‘

21 PRETREATMENT

Pretreatment will prepare the DST waste feed for vitrification. An overview of the pretreatment processes
is provided below and illustrated in Error! Reference source not found.3A-2. Descriptions of the feed
receipt tanks and pretreatment equipment are provided in Chapter 4 of the DWPA.

Pretreatment of the waste feed will consist of the following processes:

Attachment 51-3A-2
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+  Concentration of the waste feed by evaporation

¢ Separation of entrained solids by ultrafiltration

*  Separation of strontium and transuranic elements (TRU) by preclpltanon and lﬂtraﬁltahon _

¢  Separation of cesium and technetium in separate ion exchange units .

L ]

Final concentration by evaporation for the LAW feed

The follo“ﬁng paragraphs provide a description of these processes.

- After the receipt of the waste feed from the DST system unit, the waste feed evaporator, a

forced-circulation vacuum evaporator, will concenirate the waste feed prior to ultrafiltration.
Ultrafiltration will remove entrained solids from the concentrated waste feed. The solids will be washed
and will either be transferred to the HLW feed or returned to the DST system unit. For certain waste feed,
strontium and TRU will be precipitated by adding reagents to the waste feed. The precipitate containing
strontium and TRU will be concentrated and washed in the ultrafiltration system before incorporation into

" the HLW feed.

Condensate from the evaporator off-gas streams will be collected and transferred to condensate tanks for
discharge fo the Liquid Effluent Retention Facility (LERF) or the Effluent Treatment Facility (ETF), or
both, for subsequent treatment. Non-condensable gases that are extracted from the evaporator system will
be routed to the pretreatment process tank ventilation off-gas treatment system. Refer to Section 2.3.1 for
a description of the Pretreatment off-gas treatment systems.

The liquid separated by ultrafiliration will become the LAW feed. The LAW feed will pass through the
cesium ion exchange system to separate cesium from the LAW feed. Following the removal of cesium,
the LAW feed will be processed through the technetium ion exchange system to remove technetium from
the LAW feed. The cesium and technetium will be blended with the HLW feed.

The LAW feed leaving the ion exchange units will be concentrated by evaporation in the LAW melter
feed evaporator. The operation of the LAW melter feed evaporator will be similar to that of the waste
feed evaporator. The pretreated LAW feed will be transferred to the LAW vitrification plant for
v1tr1ﬁcat10n into the ILAW glass product,

The HLW feed will then consist of washed solids, strontium and TRU precipitates for certain feed
streams, and the cesium and technetium ion exchange products. The blended HLW feed will be
transferred to the HLW vitrification plant for vitrification nto the THLW glass product.

2.2 VITRIFICATION SYSTEMS

After pretréatment, LAW feed will be transferred to the LAW vitrification plant, and HLW feed will be
transferred to the HLW vitrification plant, for conversion to the immobilized glass product.

2.2.1 Low-Activity Waste Vitrification

The pretreated and concentrated LAW feed exiting the LAW melter feed evaporator will be combined
with necessary glass-forming additives (for example, Silica, Alumina, Boric Acid, and Calcium Silicate)
and reductants. The slurry of waste feed and glass formers will be transferred to the LAW melter feed
tanks in a manner to provide a continuous feed to each of the three LAW melters. The electric-powered,
joule-heated LAW melters will operate in parallel. The temperature of the molten glass in the melters
will be approximately 950° C to 1,250° C.

In the melter, the feed components will be converted to their respective oxides and dissolved in the melt,
destroyed by the high temperatures, or partitioned to the off-gas. As these materials are heated,

superheated gases will be released into the melter off-gas system. Here, most of the solids entrained in
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the off-gas will be captured and returned to the waste feed stream for treatment. The LAW off-gas -
treatment system will treat the volatile const:ltucnts that remain in the off-gas. LAW off-gas treatment is
discussed in Section 2.3.2.

Molten glass will be discharged from the melters to metal containers for cooling, solidification, and
storage. The process will yield a durable glass containing the ILAW. The glass will be cooled and the
container sealed, decontaminated, and temporarily stored before being transferred to an appropriate
Hanford Site treatment, storage, or disposal {TSD) unit.

2.2.2 High-Level Waste Vitrification

The HLW vitrification system will receive feed shurry from the HLW pretreatment process. The feed
slurry will be combined with necessary glass-forming additives (Silica, Boric Acid, Calcium Silicate, -
Ferric Oxide, and Lithium Carbonate) and reductants, and will then be fed to the single HLW melter. The
temperature of the molten glass in the HLW melter will be approximately 950° C to 1,250° C.

In the melter, feed components will be converted to their respective oxides and dissolved in the melt,
destroyed by the high temperatures, or partitioned to the off-gas. As these materials are heated,
superheated gases, including volatile feed components, will be released into the melter off-gas system,
where most of the solids entrained in the off-gas will be captured and returned to the waste feed stream
for treatment. The HLW off-gas treatment system will freat the volatile constituents that remain in the
off-gas. The HLW off-gas treatment system is discussed in Section 2.3.3.

Molten glass will be discharged from the HLW melters to metal containers for cooling, solidification, and
storage. The process will yield a durable glass containing IHLW. The glass will be cooled and the
container sealed, decontaminated, and temporarily stored before being transferred to the Hanford Canister
Storage Building unit for storage until final disposal. :

2.3 OFF-GAS TREATMENT SYSTEMS

' The pretreatment plant, the LAW vitrification plant, and the I—ILW vitrification plant will each have a

dedicated off-gas treatment system. These systems are described in the following sections. The
pretreatment plant off-gas treatment system is illustrated in 3A-3. The LAW and HLW vitrification
plants off-gas treatment systems are illustrated in 3A-2. Air emissions are addressed in Section 2.3.4.
Details regarding the off-gas treatment system components are discussed in Chapter 4 of the DWPA.

2.3.1 Pretreatment Plant Off-gés ,
3A-3 illustrates the pretreatment plant off-gas treatment systém. The pretreatment off-gas from fluidic

* devices will be treated through a high-efficiency mist eliminator (HEME) and high-efficiency particulate

air (HEPA) filter, and routed to the pretreatment plant stack, where it will be monitored and released to
the atmosphere. : . : o

The pretreatment off-gas from vessels will be treated through the following components operating in
series: . _

¢ Acid gas scrubber- -

* HEME '

* . HEPA filter

*  Volatile organic compound ox1dlzer
¢  Carbon adsorber

The treated pretreatment off-gas from vessels will be momtored and released to the atmosphere through
the pretreatment plant stack. '
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2.3.2  Low-Activity Waste Vitrification Off-gas

. The LAW melter off-gas treatment system will consist of the follomng componeni:s operating in series, as

illustrated in 3A-2:

Filin cooler

Submerged bed scrubber

Wet electrostatic precipitator
HEPA filter

Thermal catalytic oxidation unit
Selective catalytic reduction unit
Caustic scmbber

The treated LAW off-gas will be monitored and released through the LAW stack.

233 High-Level Waste Vltrlficatlon Off-gas

The HLW melter off-gas treatment system Wlll cons1st of the following components, as ﬂlustrated
in 3A-2:

Film cooler

Submerged bed scrubber

‘Wet electrostatic precipitator-

HEME

HEPA filter

Thermal catalytic oxidation unit
Selective catalytic reduction unit
Silver mordenite iodine adsorption unit

The treated HLW off-gas will be monitored and released through the HLW stack.

23.4 Air Emissions

Emissions from the stacks that vent the WTP processes will be monitored according to the provisions of
the WTP and Hanford Site Air Operating Permit, as required by WAC 173-303-395(2). Monitoring and

sampling to address air emissions concemns under these permits will not be addressed in this application.

However, the applicability of the air emissions requirements found in WAC 173-303 will be evaluated in
the following sections. Details of the air emissions control systems for the WTP are provided in

Chapter 4 of the DWPA. '

2.3.4.1 Air Emlssmns from Process Vents (Subpart AA)

WAC 173-3 03-690 commonly referred to as Subpart AA, regulates process vents that are assoc:ated with

distillation, fractionation, thin-film evaporation, solvent extraction, or air- or steam-stripping operations
that manage hazardous wastes with organic concentrations of at least 10 parts per million by weight.
WAC 173-303-690 incorporates the provisions of 40 CFR 264.1031 through 40 CFR 264.1036 by
reference. The WTP does not employ any of these listed devices or processes; therefore, the WTP is not
subject to regulation under Subpart AA. |

2.3.4.2 Air Emission Standards for Equipment Leaks (Subpari: BB)

WAC 173-303-691 applies to facilities that treat, store, or dispose of hazardous waste, and regulates air
emissions from equipment that contains or contacts hazardous wastes with organic concentrations of at
least 10 percent by weight. WAC 173-303-691 incorporates 40 CFR 264.1051 through 1065 (Subpart
BB) by reference. This provision does not apply to the WTP, because the WTP will not accept wastes
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with organic concentrations at or above 10 percent by weight. Compliance with this provision will be S
documented through analysis, as described in Section 3.4.1. o S
2.3.4.3 Air Emission Standards for Tanks, Impoundments, and Containers (Subpart CC)

The regulations specified under WAC 173-303-692 and 40 CFR Part 264 Subpart CC, incorporated by
reference, do not apply to the WTP mixed waste tank systems and containers. These tanks and containers

‘qualify as waste management units that are “used solely for the management of radioactive dangerous

waste in accordance with all applicable regulations under the authority of the Atomic Energy Act and the
Nuclear Waste Policy Act” and are excluded under WAC 173-303-692(1)(b)(vi). Containers or tanks
bearing non-radioactive, dangerous waste, such as maintenance and laboratory waste, that are not
excluded under WAC 173-303-692(1)(b)(ii) or 40 CFR 264.1082(c), will comply with the container and
tank standards specified under 40 CFR Part 264 Subpart CC. '

3.0  WASTE ACCEPTANCE [C-1, C-2]

The waste feed to be transferred from the DST system unit to the WTP will undergo several stages of
review before acceptarice. The DST system unit will provide the WTP with a waste profile for the feed
batch staged for transfer to the WIP, If requested, the DST system unit will also provide an aliquot of the
split sample of the waste feed for waste verification analysis performed by the WTP. Verification

_ analytical data on the waste feed provided by the DST system unit will be accepted by the WTP for waste

acceptance purposes. During sampling and analysis for verification, the waste feed will remain within the
control and responsibility of the DST system unit.

After WTP personnel determine that the verification analysis results meet the waste acceptance cntena : ‘

the DST system unit will be authorized in writing to transfer the waste feed through double-walled pipes - —
to feed receipt tanks located inside the WTP. After transfer, the WTP will compare the volume of waste ' )
feed transferred from the DST feed staging tank with the volume received into the WTP feed receipt e
tanks. This will confirm that the waste feed received corresponds to the waste feed that was accepted for '

transfer.

The steps involved in evaluating and accepting the waste feed into the WTP are summarized in 3A-1, and
are described in the following sections. Also discussed in the following sections is the rationale for the
removal of dangerous waste numbers D001 (ignitable) and D003 (reactlve) from the waste feed, and the
selectlon of analytlcal laboratones :

Dangerous waste will be managed in a way that will preclude adverse reaction or interference with the
WTP treatment process.

3.1 = WASTE FEED DESIGNATION

Waste numbers described in the Double-Shell Tank System Dangerous Waste Part A Permit Application

(DOE-RL 1996) are applicable to the waste feed. A list of these dangerous waste numbers is shown

in 3A-2. ‘3A-2 includes multi-source leachate (F039) as a waste derived from non-specific source wastes
FO1 through F005. Waste feed received from the DST system unit is not expected to exhibit the
characteristics of ignitability (D001) or reactivity (D003), based on process knowledge. Section 3.6
describes the process knowledge that will be used to dcmonstrate that the waste feed is not 1gn1table or

reactive.

3.2 WASTE FEED ACCEPTANCE PROCESS [C-Sa]'

For each waste feed batch, the waste acceptance process is summarized in 3A-1, and is dlscusscd il the
remainder of this section.
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3.2.1 Waste Feed Profile [C-2a(3)}

The DST system unit will complete a profile of the waste feed batch before malqng a transfer of that
batich to the WTP. The content and format of the profile will be established prior to the transfer of waste
feed. An example of the information that will be provided in the profile is:

¢  General information, such as the identification of the DST tank from which the transfer wili be made
“and the date of the proposed transfer

*  Physical properties of the waste feed, such as the proposed volume of the transfer and the presence
or absence of a separate visible organic layer

*  Historical analytical data, such as total organic carbon (TOC) _
*  Dangerous waste information, such as the designation of dangerous waste numbers
*  Land disposal restriction (LDR) information

3.2.2 Waste Feed Verlficatlon

At the request of the WTP, the DST system unit will supply a split sample ahquot of the staged waste

feed for verification analysis. The aliquot will be analyzed by the WTP for the waste acceptance criteria
parameters. The verification process is discussed in Section 3.3, and the waste acceptance criteria for '
verification are discussed in Section 3.4. If the waste acceptance criteria information is provided by the -
DST system unit for the staged waste feed, then the WTP will not repeat analyses for the provided
information.

3.2.3 = Preshipment Review

Verification analytical information will be obtained for each waste feed batch whether provided by the
DST system unit or determined by the WTP through analysis of the DST split sample aliquot. The
purpose of the preshipment review is to evaluate the verification analytical results to ensure compatibility.
and acceptability of the waste feed before it enters the WTP. If the verification analytical results are
within the waste acceptance criteria limits, then the waste will be accepted for treatment. If the
verification analytical results are outside of the waste acceptance criteria, then the DST system unit will
be notified that the waste feed does not conform. Actions in response to non-conformance are addressed
in Section 3.2.4. -

Following successful completion of the preshipment review including the resolution of any non-
conformance, a representative of the WTP will notify DST system unit personnel in writing that the WTP
is ready for a waste feed transfer. The position title of the WTP representative will be provided prior to
the commencement of WTP operations. The two parties will agree on the waste feed transfer date, as
well as any other pertinent information. ‘

3.24 Non-Coenformance Action [C-3b, C-3c¢]

Confirmatory action, such as re-analysis and data review, will be performed for each verification
analytical result that does not initially meet the acceptance criteria presented in 3A-3. Re-analysis of a
sample that fails an acceptance criteria will consist of two repeat analyses for the failed criteria. If both of
the repeat analyses pass, then the sample will be considered to meet that acceptance criteria. If one or
both of the repeat analyses fail, the waste will be considered non-conforming. If the waste feed is
determined to be non-conforming, then the WTP, the DST system unit, or both, will determine and
execute corrective actions necessary to be able to transfer and process the waste feed.

The non-conformance decisions, corrective actions and supporting data, along with the names and titles of

 the individuals making these decisions, will be documented and retained as a quality assurance (QA)

record, according to procedures described in the Quality Assurance Project Plan for the Waste Analysis
Plan (QAPjP), Appendix 3B. '
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3.2.5 Waste Feed Transfer

Waste feed transfer will be coordinated between the DST system unit and the WTP. Prior to waste feed L
transfer, the WTP will ensure that waste feed transfer systems are operanonal These systems include, but
are not limited to:

¢ Pipeline interstitial leak detection
e Feed receipt tank level measurement equlpment
o Feed receipt tank ventilation

Once the transfer systems are confirmed as operational, the DST system unit will transfer the waste feed
to the WTP feed receipt tanks through a double-walled pipeline. The DST system unit will water flush

" the plpelme after the transfer is complete.

3.2.6 Waste Feed Confirmation [C-2a, C2a(1)]

The purpose of confirmation is to ensure that the waste feed received into the WTP is the same waste feed
that was accepted for transfer. The method used for confirmation will be a comparison of the volume
removed from the DST system unit feed staging tank with the volume received into the WTP feed receipt
tanks. The tank volume measurement systems for the DST system unit and the WTP are discussed in the
following sections.

3.2.6.1 Confirmation Frequency [C-2d], Measurement 'Locations, and Measurement Methods
Volume measurements will be made from the DST system unit feed staging tank and the WTP feed

receipt tanks for each waste feed transfer. The locations of the waste feed confirmation measurements are - o
identified on 3A-2 as S1 for the DST system feed staging tank, and S2 for the WTP waste feed recelpt \ / ‘

tanks. ; _ ‘ -

The method for volume measurement at both the DST systemn unit feed stagmg tank and the WTP feed
receipt tanks will be tank level measurements taken before and after waste feed fransfer. The volume is
then calculated from the tank level differences, taking into account the volume of the line flush water.

3.2.6.2 Confirmation Volume Reconciliation

The WTP and the DST system unit will reconcile any differences between the measured waste volume
transferred out of the DST staging tank and the measured volume received in the WTP waste feed receipt
system, including top-off transfers.

33 WASTE FEED VERIFICATION PROCESS

The purpose of verification is to determine whether the DST waste feed staged for transfer can be
properly managed in the WTP. Appropriate and reliable analytical information to make this
determination will be obtained through the activities discussed in the following sections.

3.3.1 Verification Sampling and Freqﬁency [C-2¢, C-2d]

At the request of the WTP, the DST system unit will provide one split sample aliquot for each batch of
waste feed prior to transfer to the WTP. The sampling location for the waste feed verification is
identified on 3A-2 as sample point S1.

Verification analyses, which are the waste acceptance criteria, are listed in .3A-3, and discussed in N
Section 3.4. Methods for selecting a laboratory and establishing laboratory quality assurance (QA) and S

quality control {QC) procedures are addressed in Section 3.5. Detailed QC information is provided in the
QAPjP.
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GO0~ N B W e

WA7890008967, Attachment 51 24590-WTP-RPT-ENV-01-003, Rev. 2

River Protection Project Waste Treatment Plant . Waste Treatment Plant Waste Analysis Plan

09/02

3.3.2 ' Verification Sampling Methods [C-2c]

The verification split sample aliquot of the DST waste feed staged for tmnsfer to the WTP w111 be
collected as described in Section 8.3 of the Regulatory Data Quality Objectives Supporting Tank Waste

Remediation System Privatization Project (Regulatory DQO) (Wiemers and others, 1998). _

3.3.3 Sample Preservation, Storage and Holding Times

Sample preservation, storage, and holding times for the sample collected from the DST staging tank for
verification analysis are described in Section 6 of Attachment IV of the Regulatory DQO (Wiemers and.
others, 1998). ’

334 Sampling Quality Assurance and Quality Control [C-Za(i)(b)]

“Quality assurance and quality control for verification sampling activities performed by the DST system

unit are addressed in Sections 2 and 3 of Attachment IV of the Regulatory DQO (Wiemers and others,
1998). Analyt:cal laboratory quality assurance and quality control are discussed in Section 3.5.2.1 of this
WAP. .

33.5  Selection of Verification Analytes [C-2a]

The selected analytes for waste feed verification are:

*  Total organic carbon (TOC)
. Polychlonnated biphenyls (PCBs)
. pH

*  Compatibility

The analytical methods and waste acceptance criteria for each of these analytes are listed in 3A-3 and
discussed in Section 3.4, - C . ‘ ‘

The list of analytes for waste feed verification will be re-evaluated as a result of the Regulatory DQO
process (Wiemers and others, 1998) and the environmental risk assessment, currently under development
and scheduled for completion prior to the commencement of cold operation of the WTP. The data quality
objective process is an ongoing activity and may periodically affect the list of analytes.

3.3.6 Selection of Verification Analytical Methods {C—Za(Z)]

3A-3 presents the currently selected SW-846 (EPA 1997a) preparation and analytlcal methods that will be
applied to the waste feed to verify that it is acceptable for treatment by the WIP. Any applicable
analytical method provided in WAC 173-303-110 may be used for analysis. If an analytical method used
for regulatory purposes other than the methods provided in WAC 173-303-110 is proposed, approval of
the method will be requested from Ecology, according to WAC 173-303-910(2). The proposed analytical
method will not be used for regulatory purposes until Ecology authorizes the method. If modifications to
a procedure are needed, they will be requested in accordance with WAC 173-303-110(4). Specific
technical guidance for modification of SW-846 (EPA 19972) methods will be obtained from Guidance on
Testing Requirements (NRC, EPA 1997), Preparation of Radioactive Mixed Waste Samples

(ASTM 1990), Methods of Chemical Analysis (PNL 1993), as well as recent publications (for example,
Mong and others, 1997). The SW-846 (EPA 1997a) “method hotline” indicates that sample size is not-a
method modification, unless detection limits are not sufficient for making decisions.

34 WASTE ACCEPTANCE CRITERIA

The féllowing sections discuss the waste acceptance criteria that will be used for verification of the DST
waste feed. If the waste acceptance criteria information is provided by the DST system unit for the staged

Attachment 51-3A-9



O Q0 S1I AN B W R

B b ik et ek bl ek ek et famd 3
SOOI B W —O

IR AN RN AN CH AN
mpmmuc\och\mbﬁmﬁﬁ

[T T VS L FL)
oD 00 =) O

W Uh s .
~3s&LRL5RGBA

WA7890008967, Attachment 51 - 24590-WTP-RPT-ENV-01-003, Rev. 2
River Protection Project Waste Treatment Plant Waste Treatment Plant Waste Analysis Plan
- ' 09/02

waste feed, then the WTP will not repeat analyses for the provided information. Waste feed recewed into
the WTP that meets the waste acceptance cntena will be treated by the WTP,

34. 1 Total Organic Carbon [C-2a(1), C-2a(2)]

. The waste feed will be analyzed to determine the TOC. TOC has been chosen for analysis of the waste

feed to ensure that the WTP is not required to comply with Subpart BB found in WAC 173-303-691.

: Proportlonate liquid and solid aliquots of the split sample will be taken for thls analysis.

The analytical method is SW 846 Method 9060 (EPA 1997a), or EPA Method 415.2 (EPA 1997b) using
persulfate oxidation. The sample aliquot volume requirements for this analysis are expected to be less
than 1 milliliter for liquid, and 0.1 gram or less for solids. This method typ1ca11y measures TOC to levels
of about 1 part per million. The acceptance level for this verification process is 10 percent TOC, In order
to preserve the liquid sample in accordance with Method 9060 (EPA 19972), the liquid sample will be
diluted from 1 part per hundred to 1 part per thousand in water, with enough Sulfuric Acid added to
maintain the pH at less than 2 pH units. The dilution will be performed because of the high alkalinity and

~ the need to acidify for preservation. Even with the dilution, Method 9060 (EPA 1997a) will meet the

1 percent detection limit, as given in 3A—3 The solids will be analyzed separately for TOC, and will not
be acidified or diluted. .

3.4.2 . Polychlorinated Biphenyls [C-2a(1), C-2a(2)]

Portions of the Hanford tank waste may contain PCBs at concentrations below 50 parts per million.
These are regulated under the Toxic Substances Control Act (TSCA 1976), and codified in 40 CFR
761.61 as PCB remediation waste (Fitzsimmons and others, 2000). The waste feed verification sample
aliquots will be analyzed to ensure that the waste feed contains less than 50 parts per million PCBs. This
acceptance criteria of 50 parts per million PCBs may change as a result of the risk-based approval of
PCBs in the Hanford tank waste that is being prepared jointly by DOE, Ecology, and EPA.

The sample will be separated into solid and liquid phases and analyzed for PCBs by SW-846 Method -
8082 (EPA 1997a). Modification of the basic extraction procedure given in this method is expected to be
needed to decrease the sample size and allow the extraction to be performed in a shielded glovebox. It is'
anticipated that a sample size of 0.5 to 1 gram would be required for solids, and 10 to 20 milliliters for
liquids. If any single liquid sample contains more than 5 percent solids after centrifuging, the 11qu1d and
solid will be analyzed separately Referto 3A-3 for the acceptance criteria.

343 Waste Feed pH [C-2a(1), C-2a(2)]

The measurement of pH will ensure that a batch of waste feed is compatible with the WTP materials of
construction and treatment processes. SW-846 Method 9040 (EPA 1997a) will be used to measure pH.
The estimated sample size is 5 milliliters. The decision criteria is greater than pH 7, as presented in 3A-3.

3.44 Waste Feed Compatibility [C-2a(1), C-2a(2)] |
The waste feed will be evaluated for compatibility with the residual aqueous waste in the WTP feed

- receipt tanks, before being accepted into the WTP. These evaluations will focus on the potential for a

waste stream to react in an uncontrolled fashion with another waste (40 CFR 264, Appendix, “Examples
of Potentially Incompatible Wastes™). Although problems associated with co-mingling aqueous waste
feeds are not expected, this evaluation will ensure the compatibility of two or more aqueous waste feeds
from different DST system unit tanks. -

Waste feed compatlblhty will be evaluated using the American Society for Testing and Materials Method
(ASTM) D5058-90, Standard Test Methods for Compatibility of Screening Analysis of Waste (ASTM
2001). This evaluation provides three test methods to determine compatibility. Test method A, using a
reduced sample volume, will be applied to the proposed DST system unit waste feed and the WTP feed
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receipt tank residual waste. This method prescribes the mixing of aliquots of the two waste streams and
an evaluation of any temperature change of the mixture. The method also calls for a visual examination
to determine whether viscosity has increased. These evaluations will be performed to test for potential
incompatibilities that could adversely affect the management of the waste in the WTP. :

The recommended sample volume for this test method is 150 to 300 milliliters. The sample size will be
decreased to 10 milliliters from each waste feed source, for a total of 20 milliliters of the combined waste
feeds for waste minimization, and will comply with the as low as reasonably achievable (ALARA)
philosophy.

35 ANALYTICAL LABORATORY

The following sections discuss the WTP’s onsite analytical laboratory and the quahty assurance and
quality control that will be implemented for analytical activities and for samphng performed by the WTP.
Also d1scussed is the selection of other analytical laboratories.

3.5.1 Waste Treatment Plant Analytical Laboratory

The WTP will establish and operate an onsite analytical laboratory. A laboratory: qua'lity' assurance (QA)
program meeting the requirements of SW-846, Chapter 1, Section 4.4 (EPA 1997a), will be prepared
before initiation of laboratory operations.

3.5.2 Establishing Quality Assurance and Quality Control Precedures [C-2a(2)(b)]

The following sections discuss the quality assurance (QA) and quality control (QC) for the analytlcal
laboratory and for sampling operations.

3.5.2.1 Laboratory QA and QC

The WTP laboratory will conduct its operation in a way that ensures that reliable information is provided
on request. The policies and procedures described in the QAP{P will be implemented to ensure reliable

data.

Laboratory equipment and instrumentation will meet the requirements and speciﬁcﬁtions bf the test
methods and other procedures described in the QAP;P. '

The QAPjP will describe or refer to laboratory activities that may affect data quality. Any deviation from
an established procedure during a data collection activity will be documented. QC procedures will be
available for the indicated activities as described in the QAPJP.

The QAP;P describes how the following elements of the QC program will be implemeﬁfed_:

* Sample control
s Analyses _
» . Measures.of precision, accuracy and representativeness

- o . Deviation

e Corrective action -

e Data reduction and validation

¢ Reporting

¢ Generation, control, and disposal of records

Attachment 51-3A-11
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The QA organization will conduct reviews consisting of intemal and externa)l assessments to assure that
QA/QC procedures are in use and that laboratory staff conform to these procedures. QA reviews will be
conducted as deemed appropriate and necessary. Non-conformances will be. documented.

3.5.2.2 Waste Treatment Plant Sampling QA and Q'C

Sampling procedures, équipment and sample preservation and handling requirements are discussed in the
QAPjP. Policies and procedures commensurate with the complex1ty and importance of data will be
developed and implemented. :

Equipment, instrumentation, and supplies at the sampling site will be identified in written procedures that
will be developed to accomplish the actlvmes planned. The procedures will typically include the
following information:

Sampling equipment

Sample management

Reagent and standard preparation
Decontamination equipment

Sample collection

Field measurements

*  Equipment calibration and maintenance

. & & ¢ & 9

3.5.3 Selecting Other Analytical Laboratories

The WTP may contract with other Hanford Site laboratories to provide analytical services, as necessary,
based on a review of the ability of each laboratory to provide acceptable data for the types of waste

. handled by the WTP. The review will include an onsite surveillance of the laboratory facilities, and a

review of its documentation. Evaluation of candidate laboratories will be based on the foilqwing criteria:

* Licenses or permits issued by the applicable government authority, allowing the laboratory to handle
waste samples that contain chemical and radiplogical components
*  Laboratory accreditation

*  Analytical capacity, including number and type of analytical instruments, sample preparation
facilities, and sufficient uncommitted capacity, or a commitment to procure sufficient capacny to
handle the sample load

*  Adequate number of qualified technical staff

* * Demonstrated history of performing acceptable analyses

»  Adequate sample tracking system (refer to Section 7.2, Sample Tracking)

* A demonstrated QA program that meets the requirements of SW—846 Chapter 1, Section 4.4
(EPA 1997a)

3.6  WASTE FEED DESIGNATION

Waste numbers described in the Double—Shell Tank System Dangerous Waste Part A Permit Applzcatzon
(DOE-RL 1996) are applicable to the waste feed. These dangerous waste numbers are listed in 3A-2.

The waste feed will carry the numbers for ignitable (D001) and reactive (D003) waste. However, based

on past process knowledge, which includes the age, temperature, history, and chemical composition of the

waste feed stored in the DST system umit, it is not expected to exhibit the characteristics of ignitability or
reactivity found in WAC 173-303-090. After the waste feed has been received into the WTP, this process
knowledge will be used to remove the dangerous waste number for ignitability and reactivity.

Precautions taken to prevent accidental ignition or reaction of ignitable or reactive waste will be in
accordance with WAC 173-303-395(1)(a) through (d), and will be documented in the WTP operating
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record in accordance with WAC 173-303-395(1)(c), as discussed in the QAPjP. Tank mspectlon is
addressed in Chapter 6.

3.6.1 Ignitable Waste

Four properties of a waste found in WAC 173-303-090(5)(a) are used to détérmine whether a waste
exhibits the charaeteristic of ignitability. These four properties are listed in 3A-4, and discussed below.

WAC 173-303-090(5)a)(i) states, in part; “It is a liquid, other than an aqueous solution containing less.
than 24 percent alcohol by volume, and has a flash point less than 60 °C (140 °F).” The Tank Waste
Remediation System Final Safety Analysis Report (DOE-RL 1999), identifies 241-C-103 as the only tank,
at this time, that contains a separate organic solvent phase. The flash point of the separate organic solvent
phase on tank 241-C-103 was determined to be 118 °C (Pool and Bean, 1994). This flash point is well
above the regulatory threshold of 60 °C for determining the characteristic of ignitability and represents a
worst case flash point for the liquid portion of the waste feed. Since the liquid portion of the waste feed is
aqueous and contains a maxinmum of 10 percent total organic carbon, the flash point test will not be
performed on the aqueous waste feed.

The WAC 173-303-090(5)(&)(11) property of 1gmtab111ty pertains to material that is not a liquid. -Portions
of the tank waste are in a solid (crust and salt cake) and semi-solid (sludge) form. Process knowledge
indicates that this property of ignitability does not apply to the tank waste. Throughout the history of the
tank farms (Biankenship, 1990), there has been no evidence of the solid or semi-solid portions of the tank
waste “causing fire through friction, absorption of moisture or spontaneous chemical changes, and when
ignited, burns so vigorously and persistently that it creates a hazard” (WAC 173-303-090(5)(a)(ii)).

WAC 173-303-090(5)(a)(iii) pertains to compressed gas. This definition does not apply since the tank
farm waste isnot a compressed gas.

WAC 173-303-090(5)(a)(iv) states: “Tt is an oxidizer, if it is defined as such in 49 CFR 173.127 and

- 173.128”. According to 49 CFR 173.127 an oxidizer is defined as “a material that may, generally by

yielding oxygen, cause or enhance the combustion of other materials.” Nitrate and nitrite salts are present
in the waste feed (Blankenship, 1990) and can vield oxygen. However, the Organic Solvent Topical
Report (HNF-4240) determined that the nitrate and nitrite in the DST waste will not cause or enhance the
combustion of other materials. Thus, the DST waste does not meet the definition of an oxidizer. The
Organic Solvent Topical Report (HNF-4240) was independently reviewed and accepted by the Chemical
Reactions Subpanel of the Tanks Advisory Panel, the Defense Nuclear Facilities Safety Board staff, and
the Oregon Office of Energy (DOE-ORP 2000).

49 CFR 173.128 defines organic peroxides and is not applicable to the waste feed.

The dangerous waste number D001 for ignitability will be removed from the waste feed after it is
received mto the WTP, based upon the previous discussions of process knowledge.

3.6.2 Reactive Waste _
WAC 173-303-090(7)(a) lists eight properties of a waste that would cause it to be designated as a reactive
waste. The eight properties are listed in 3A-5 and are discussed in the following paragraphs.

WAC 173-303-090(7)(a)(i) describes a waste that is unstable and will undergo violent change. The
Hanford tank waste has not exhibited a violent change during the history of the tank farms. Differential
thermal analysis or differential scanning calorimeter analysis has been performed on the tank waste.
These tests have shown that the waste does not react under thermal stress (Blankenship, 1990).
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WAC 173-303-090(7)(a)(ii), (iii), and (iv) involve waste that, when mixed with water, produces o —~—
hazardous reactions, or generates toxic gases, vapors, or fumes. Since the tank waste is already a water
solution, it does not meet the definitions that: (if) “It reacts violently with water” (jif) “It forms explosive
mixtures with water,” or (iv) “When mixed with water, it generates toxic gases, vapors or fumes in a
quantity sufficient to present a danger to human health or the environment.”

Hydrogen, Ammonia, oxides of Nitrogen, and Methane are generated in the Hanford waste tanks. These
gases are generated primarily from the radiolytic decomposition of the waste and are not a result of
mixing with water (Johnson, 1996). Nevertheless, flammable gases produced by the radiolytic
decomposition of the waste, and to a lesser degree, thermolytic decomposition, will be managed at the
WTP through ventilation of the vessels that contain the waste feed.

WAC 173-303-090(7)(a)(v) concerns the generation of toxic gases, vapors, or fumes when a Cyanide- or
Sulfide-bearing waste is exposed to pH conditions between 2 and 12.5, in a quantity sufficient to present a
danger to human health or the environment. Hydrogen Cyanide and Hydrogen Sulfide are the gases that
would be generated from Cyanide- or Sulfide-bearing waste when exposed to acidic conditions. Tn 1985,
the EPA published guidance for determining regulated thresholds for these gases as 250 milligrams per
kilogram of waste for Hydrogen Cyanide and 500 milligrams per kilogram of waste for Hydrogen Sulfide.
Although thesé numerical thresholds were rescinded by the EPA (EPA 1998), they are still useful as
benchmarks for determining the charactenstlc of reactivity and are still accepted by Ecology.

Thirteen tanks have been investigated by the Pacific Northwest National Laboratory under CH2M Hill
Hanford Group, Inc., Project Number 41503, for their potential to generate these gases at pH between 2
and 12.5. Included in these thirteen tanks are the tanks scheduled for vitrification during the first ten
years of WTP operation. This report researched the analytical data for the concentrations of Cyanide and s
Sulfide in the supernatant and solids in the tanks, using the best basis inventory on the Tank Waste ' .
Information Network System database current to November 2000 (LMHC 1999). Analytical data for

Cyanide was available, but no data was available for Sulfide since there is no history of Sulfide addition

to the tank farms. Consequently, the author used total Sulfur and Sulfate concentration values for the

evaluation. Standard chemistry principles were used to calculate the potential generation of Hydrogen

Cyanide and Hydrogen Sulfide in acidic conditions. This investigation determined that Hydrogen

Cyanide and Hydrogen Sulfide would not be generated at the respective benchmark levels of 250 and 500

milligrams per kilogram of waste for these tanks. Thus the waste feed contained in tanks scheduled for

' the first ten years of WTP operation is not considered to be Splfide— or Cyanide-bearing waste.

WAC 173-303-090(7)(a)(vi), (vii), and (viii) is concerned with waste that will detonate or explode.
Process knowledge and history indicate that the tank waste does not detonate or explode. As mentioned
previously, differential thermal analysis or differential scanning calorimeter analysis has been performed
on the tank waste, showing that it does not react under thermal stress (Blankenship, 1990). Finally, the
tank farm waste is not regulated as an explosive in 49 CFR 173.50.

The WTP will remove the dangerous waste number D003 for reactivity from the waste feed based upon
the above process knowledge.

4.0 WASTE CHARACTERIZATION [C-1, C-2]

Prior to the transfer of DST waste feed, the WTP will characterize the waste feed in conformance with the
Regulatory DQO (Wiemers and others, 1998). After the the set of analytes are determined and methods
are developed and approved by Ecology, the waste feed will be analyzed and the results used to
characterize the waste. The Regulatory DQO (Wiemers and others, 1998) process is progressing P
according to the Regulatory DQO Test Plan for Determining Method Detection Limits, Estimated RN
Quantitation Limits, and Quality Assurance Criteria for Specified Analytes (Patello and others, 2001).
The data quality objective process is an ongoing activity and may periodically affect the set of analytes .
and analytical methods.
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‘41  SAMPLING METHODS AND SAMPLING FREQUENCY [C-2¢, C-2d]

The samples collected for characterization of the DST waste feed staged for transfer to the WTP will be
collected as described in Section 8.3 of the Regulatory DQO (Wiemers and others, 1998). One sample -
will be collected from the_DST waste feed tank for characterization of the waste stored in that tank.

4.2 SAMPLE PRESERV_ATION, STORAGE, AND HOLDING TIMES

Sample preservation, storage, and holding times for the Samples collect to support characterization of the
DST waste feed are discussed in Section 6 of Attachment IV of the Regulatory DQO (Wiemers and
others, 1998).

4.3 SELECTION OF ANALYTES [C-2a(1)]

The analytes for characterization of the DST waste feed will be determined as a result of the Re gulatory
DQO process (Wiemers and others, 1998) and the environmental risk assessment, currently under
development. These activities are scheduled to be completed prior to the commencement of cold
operations, and will be used to establish a set of analytes appropriate to perform characterization of the
DST waste feed.

44  SELECTION OF ANALYTICAL METHODS [C-2a(2)(a)]

The development of analytical methods that will be used to obtain the necessary data for characterizing
the DST waste feed is addressed in Sections 2 and 3 of Attachment IV of the Regulatory DQO (Wiemers

" and others, 1998). The expected results of the Regulatory DQO (Wiemiers and others, 1998) process are

SW-846 (EPA 19972) methods or modified SW-846 (EPA 1997a) methods applicable for analysis of the
set of analytes chosen for characterization of the DST waste feed. Modified SW-846 (EPA 1997a)
methods, except for sample size, will not be used for characterization until they are authorized by
Ecology.- \ : .

45  QUALITY ASSURANCE AND QUALITY CONTROL [C-2a(2)(b)]

| Quality assurance and quality control for DST waste feed characterization are addressed in Sections 2 and

3 of Attachment IV of the Regulatory DQO (Wiemers and others, 1998).

5.0 WASTE STREAMS

In addition to the vitrified glass product, the pretreatment processes and the LAW and HLW vitrification
processes will generate a variety of solid, liquid, and gaseous waste streams. Some of these waste streams
include waste derived from the incoming feed from the DST system unit. Other wastes include spent
materials used in processing the waste feed, such as rinsate and scrubber solutions that come into contact
with the waste feed or its derivatives, and contaminated equipment. General facility operations and
maintenance activities will also generate dangerous waste.

Waste streams regulated under WAC 173-303 (because of dangerous waste concerns) include the ILAW
and IHL W, as well as miscellaneous secondary solid and liquid waste streams. Air emissions subject to
regulation, commonly referred to as Subparts AA, BB, and CC, are discussed in Section 2.3.4. Other
regulated air emissions are addressed under the permit applications to be developed under the Clean Air
Act of 1990 (CAA 1990) and the Washington Clean Air Act of 1967 (WCAA 1967), and are not included
in the followmg dlscussmns

Section 5.1 describes the land disposal restriction (LDR) evaluation for the immobilized waste streams.
Section 5.2 describes the secondary waste streams generated by the WTP, including characterization of

secondary waste, the associated sampling and analysis activities, and the ultimate treatment, storage, or
disposal of regulated waste.
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51  LAND DISPOSAL RESTRICTIONS EVALUATION FOR IMMOBILIZED WASTE _ o
This section describes the approach for addressing the LDR program requirements applicable to the land ':\w j
disposal of ILAW and I[HLW. :

5.1.1 Land Disposal Restrictions Treatment Standards

Land disposal restrictions are codified in WAC 173-303-140, which incorporates 40 CFR Part 268 by
reference. 40 CFR 268.40 identifies the treatment standards for the land disposal of a dangerous waste. It
states:

“(a) A waste identified in the table “Treatment Standards for Hazardous Wastes” may be land
disposed only if it meets the requirements found in the table. For each waste, the table identifies
one of three types of treatment standard requirements:
(1) All hazardous constituents in the waste or in the treatment residue must be at or below
the values found in the table for that waste (“total waste standards”) or
(2) The hazardous constituents in the extract of the waste or in the extract of the treatment
residue must be at or below the values found in the table (“waste extract standards™); or
(3) The waste must be treated using the technology specified in the table (“technology :
standard”), which are described in detail in § 268.42, Table 1 — Technology Codes and
Description of Technology-Based Standards.”

The “total waste standards” and “waste extract standards” require repeated sampling and analysis of the
waste to demonstrate that the dangerous constituents in the waste are at or below the values found in the

. table. These standards are appropriate for a limited dangerous waste stream, but are not a good choice for

a mixed waste stream of extended duration because of repeated human exposure during sampling and - m
analysis. ) _ 4 /

Table 1 - Technology Codes and Description of Technology-Based Standards (40 CFR 268.42) includes

the technology standard HLVIT. At the request of DOE, the HLVIT treatment technology was
promulgated by the EPA to treat the tank wastes at the Savannah River Site. According to the Treatment
Standards for Hazardous Wastes table (40 CFR 268.40), HLVIT is the technology for the treatment of the
following dangerous waste numbers from radioactive high-level wastes generated during the reprocessing

of fuel rods:

D002 Corrosivity (pH)
D004 Arsenic

D005 Barium

D006  Cadmium

D007 Chromium (total)
D008 Lead

D009 Mercury -

D010, Selenium

D011 Silver

5.1.2 Treatment Standard for the Hanford Tank Waste

Similar to the treatment of the Savannah River Site tank waste, the treatment of the Hanford tank waste

will require many years of WTP operation. Rather than repeated sampling and analysis of the waste to

demonstrate LDR using the total waste standard or the waste extract standard, it would be appropriate to

treat the Hanford tank waste to a specific treatment standard, such as the HLVIT treatment standard SN
described above for the Savannah River Site tank waste. Consequently, the WTP is preparing a petition N
to the EPA and Ecology to establish a new treatment standard that will be specific to the Hanford tank

waste. The new treatment standard would specify vitrification as the land disposal treatment standard for
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Hanford double-shell and single-sheli tank waste for the cha:racterlstlo and listed waste numbers
applicable to the Hanford tank waste.

As required by 40 CFR 268 .44, Variance from a treatment standard, the petition will be submitted in
accordance with the procedures specified in 40 CFR 260.20. The Approach to Immobilized Hanford Tank
Waste Land Disposal Restrictions Compliance, (RPT-W375LV-EN00002) describes the petition process.
The development of the petition would begin by establishing data quality objectives, which would include
review and approval by the regulatory agencies. The data development would consist of the identification -
of constituents of concern, acceptable surrogates for the organic dangerous waste constituents, the number
of samples required to support a regulatory decision, and analytical methods. The negotiated petition
would be published in the Federal Register for public comment. After successful resolution of public
comments, the EPA would promulgate a final rule establishing the treatment standard. The Hanford tank
waste would then meet LDR through treatment by the promulgated treatment standard.

5.2 SECONDARY WASTE STREAMS

The WTP’s primary mission is to v1tr1f$/ the Hanford tank waste. This process will also generate a variety
of secondary waste streams that must be properly managed. The management of secondary waste streams
that will be regulated as dangerous waste is discussed in this section.

Secondary waste streams that will be transferred back to the DST system unit will be designated with
waste numbers based upon process knowledge. Waste transferred to the DST system unit will meet the
DST waste acceptance criteria.

Secondary waste streams are divided into solid waste streams (discussed in Section 5.2.1) and liquid
waste streams (discussed in Section 5.2.2). Dangerous waste streams generated within the WTP will meet
the waste acceptance criteria or protocols established by the receiving TSD facilities® permits and
operating authority. This document does not outline the details of sampling and analyzing each waste
stream because each TSD receiving waste may update its waste acceptance cntena and thus alter the
required waste analyses

The following general information related to waste classification applies to solid and liquid secondary
waste streams:

. Normally, waste streams will be designated usmg process knowledge. Acceptable process knowledge .
includes:
— Historical analytical data
- — Mass balance from a controlled process with a specified output for a specified input
— Material safety data sheets
— Analytical data on the waste from a similar process
—  For mixed waste, process knowledge could include information from surrogate material - -

e The listed waste numbers FOO1 through FO05 will follow the secondary waste if the secondary waste
is derived from the waste feed. F039 waste was never placed in the DST system unit, and will not be
designated to secondary waste. If the DST system unit receives F039 waste in the future, then FO39
will be designated to secondary waste that contacts the DST waste feed.

» Secondary wastes that are not derived from the waste feed, such as laboratory and maintenance waste,
will be characterized and designated with the appropriate EPA hazardous waste numbers and
Washington State dangerous waste numbers, and managed accordingly.

* Ifanalyses are reqmred for detenmnmg waste numbers for a secondary waste, laboratory procedures
will be prepared using applicable SW-846 (EPA 1997a) methods. -Analytical procedures will be
revised, as appropriate, if SW-846 (EPA 1997a) methods are revised.
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 vitrification process. When the end of a melter’s operational life is reached, residual molten glass will be
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o Documentation of the process knowledge or analytical data used to designate the waste numbers will TN
be maintained in the WTP operating record. Documentation is discussed in Section 6 of this report, ’
and waste tracking is presented in Section 7.

e  Characteristic of ignitability (D001) and reactivity (D003) waste numbers can be removed after
testing or the application of process knowledge, as appropriate.

5.2.1 Solid Waste Streams

Solid waste streams that are designated as dangerous or nnxed waste will be transferred to Hanford Site
TSDs in accordance with the current Hanford Site Solid Waste Acceptance Criteria (HSSWAC) .
(HNF 2001). The WTP will meet the unit specific waste acceptance criteria for the receiving Hanford
Site or other appropriate TSD. Solid wastes that are stored at the WTP will meet the acceptance criteria

.of the specific WTP storage area.

5.2.1.1 Solid Waste Designated as Mixed Waste

Solid waste streams that will come into contact with the waste feed during any stage of the treatment
processes will be designated as mixed waste by process lmowledge These secondary waste streams are -
listed in 3A-6. EPA hazardous waste numbers and Washington State dangerous waste numbers will be ‘
assigned to these mixed waste streams, based on the characterization of the waste feed. Each waste

stream discussed below will meet the waste acceptance criteria of the receiving facility. A discussion of
each of these mixed waste streams is provided. '

'Out-of-Service Melters

It is anticipated that melters will require replacement at some point, due to the harsh conditions of the .

removed as immobilized product, as much as is practical. The melter will be allowed to cool and then
will be disconnected.

The locally shielded melter (LSM) will be a disposal container or overpack, defined as a Resource
Conservation and Recovery Act (RCRA 1976) miscellaneous unit, containing the LAW melter. The
LSM, including residual glass, will be the final disposal container. After disconnection, the openings will
be closed to provide complete containment. The LAW LSM will be transported to a permitted Hanford
TSD. Refer to Chapter 4 of the DWPA for a more complete description of the LSM.

A HLW melter that is removed from service and that meets the HSSWAC will be placed into an overpack
that will serve as its disposal container. The HLW disposal container is not a LSM. The overpacked
HLW melter will be transported to a permitted Hanford Site TSD for disposal.

An out-of-service HLW melter may not meet the HSSWAC, depending on its radionuclide content. If
this should occur, the overpacked HLLW melter will be stored at the WTP until facility closure, at which
time it will be dismantled, packaged, and transported to a permitted Hanford Site TSD for disposal.

The details for the dzsposal of the LAW LSM and overpackcd HLW melters are currently under
development.

HLW Glass Residue
The disposal path for HLW glass residue that may be removed from an out—of-semce HLW melter will

be determined case-by-case. Final disposal will be based on the radionuclide content and dangerous p
characteristics of the glass residue. _ | | ‘ / J/

Melter Components
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Melters will be fitted with various ancillary equipment (such as bubbler assemblies, heating elements, and
thermocouples) that may require periodic replacement. The ancillary equipment will be removed,

- designated by process knowledge as mixed waste, and packaged and transferred to an appropriate TSD.

Off-gas Treatment System Components

HEMEs, HEPA filters, and silver mordenite canisters will be components of the oﬁ‘-gas freatment system
incorporated to remove contaminants from the off-gas streams prior to discharge. These components will
periodically be replaced fo maintain treatment efficiency. They will be des;gnated by process knowledge, -
packaged, and transferred to an appropriate TSD.

Spent Carbon and Catalyst from Off-gas Treatment
Spent carbon and catalyst from off-gas treatment will periodically be replaced to maintain treatment
efficiency. These materials will be designated by process knowledge and managed as mixed waste. They

will be removed from their respective equipment, packaged, and transferred to an appropriate TSD.

Spent Ion Exchange Resins

Ton exchange resing used for cesium and technetium removal will periodically be replaced to maintain
treatment efficiency. These resins will be designated by process knowledge and managed as mixed
waste. They will be eluted, removed from their respective: colu:mns packaged, and transferred to an
appropriate TSD.

. Spent Ultrafilters

Ultrafilters may be periodically replaced to maintain treatment efficiency. They will be designated as
mixed waste by process knowledge, packaged, and transferred to an appropriate TSD.

Out-of-Service Equipment

Ancillary equipment, such as pumps, valves, piping, motors, and electrical equipment that is no longer fit
for use, will be removed from service and designated as out-of-service equipment. Qut-of-service.
equipment that contacted the waste feed will be designated by process knowledge; packaged and
transferred to an appropriate TSD.

Entrained Solids _

Entrained solids will be generated by pretreating the LAW feed using ultrafiltration. The separated solids
will be washed and again concentrated using ultrafiltration. The entrained solids will either be
incorporated into the THLW or the ILAW or returned to the DST system unit via pipeline in the form of a
slurry.

5.2.1.2 Variable Solid Waste Streams

The waste streams listed in 3A-7 can be dangerous waste or mixed waste, depending on the source of the -
‘waste and whether it had contact with the waste feed. EPA hazardous waste numbers and Washington
State dangerous waste numbers will be assigned to these waste streams, based on the designation of the
waste by process knowledge. In addition to the waste streams listed in 3A-7, raw process materials and
chemicals will be brought onto the WTP site. Some of these substances may subsequently become waste
and will require characterization for proper waste management. The material safety data sheet (MSDS)
provides the information necessary to properly characterize and designate a substance when it becomes a
waste. Vendors will-be required to provide MSDS for substances that will be brought onto the WTP site,
and a MSDS file will be maintained by the WTP. Examples of these types of substances are process and
laboratory chemicals, lubricants such as 0115 and greases and maintenance products, such as paints,
solvents, and adhesives.

Subcontractors to the WTP will be required to have an MSDS for the .substances that they bring onto the
WTP site. Subcontractors will also be required to remove the residuals of any substance that they bring
onto the WTP site, including wastes generated such as wipes, paintbrushes, and personal protéctive.
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equipment. Subcontractors may make arrangements with another waste management organization to P
manage the generated wastes. . o . ; _
Laboratory Waste

Liquid laboratory waste collected in the laboratory waste storage tank will be transferred to the
pretreatment facility for recycle. Non-wastewater laboratory waste derived from the waste feed will be
designated as mixed waste by process knowledge, packaged, and transferred to an appropriate TSD.

Other non-wastewater laboratory wastes, such as off-specification laboratory chemicals, will be
designated by process knowledge and managed accordingly. These wastes will be packaged and disposed
of at an appropriate TSD.

Personal Protective Equipment

Personnel performing certain tasks such as facility maintenance, treatment process operations, and waste
packaging activities, may wear personal protective equipment. Used personal protective equipment may
be returned to the vendor for cleaning and refurbishment. Used personal protective equipment that cannot
be recycled to the vendor and has had contact with waste feed will be designated as mixed waste by
process knowledge, packaged, and transferred to an appropriate TSD. Personal protective

equipment waste that is not radioactive but is designated as dangerous waste by process knowledge will
be packaged and disposed of at an appropnate TSD.

Maintenance Waste

Maintenance wastes such as paints, lubricants, cleaning solvents, adhesives, and off-specification
chemicals will be generated at the WTP. Maintenance wastes derived from the waste feed will be
designated as mixed waste by process knowledge, packaged, and transferred to an appropriate TSD.
Those not derived from the waste feed and designated as dangerous waste by process knowledge will be o
packaged and disposed of at an appropriate TSD. :

52.2 Liquid Waste Streams [C-2c]

The dangerous liquid waste streams generated at the WTP will be managed in accordance with the
Hanford Site Liquia’ Waste Acceptance Criteria (HSLWAC) (WMFS 1998). The LERF or the ETF, or
both, will receive hazardous aqueous waste generated at WTP. The waste will meet the acceptance
criteria as outlined in the HSLWAC. The LERF and ETF allow process knowledge to be used in lieu of
some analyses in instances where process knowledge is adequate, and a LERF or ETF representative will
work with a WTP representative to identify the waste acceptance criteria and analyses appropriate for
liquid waste characterization.

The aqueous waste streams listed in 3A-8 will be collected in an effluent collection tank. Should
sampling be required, the sample will be drawn from a location identified in 3A-2 as S3. Samples will be
taken from the effluent collection tank by a computer-controlled auto-sampling system. Auto-sampling of
waste streams is described in Section 7.2.1 of the American Society for Testing and Materials (ASTM)
Designation D6232-98, Standard Guide for Selection of Sampling Equipment for Waste and
Contaminated Media Data Collection Activities (ASTM 1998). The effluent collection tank will be
stirred during sample collection to provide representative samples.

Disposable sampling equipment will eliminate the need for equipment decontamination after use. If the
use of disposable equipment is not practical, the samplmg eqmpment will be decontaminated before and
following each sample event.

A discussion of each aqueous waste stream is presented below.

Aqueous Waste from Processes
3A-8 lists the aqueous waste streams that will be generated by the WTP from processing the DST waste
feed. The analytical laboratory will also generate aqueous waste. _These waste streams will contain both
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radioactive and dangerous waste components and will be similar to the process condensate stream
described in the Hanford Facility Dangerous Waste Permit Application, 242-A4 Evaporator
(DOE-RL 1997). These aqueous waste streams will be piped to the effluent collectlon tank prior to
transfer to the LERF or ETF by underground pipeline for treatment.

Plant Wastewater

Wastewater will be generated primarily from decontamination and wash-down activities in the WTP. The
wastewater will be designated as mixed waste by process knowledge, since it will contain dilute waste
feed constituents. Wastewater will also be piped to the effluent collection tank prior to transfer to the
LERF or ETF by underground pipeline for treatment. . '

6.0 WASTE TRANSFER DOCI}MENTATION SYSTEM {C-3]

The WTP is part of the Hanford Site facility because it will operate under the same EPA identification
number as the other Hanford Site facilities. The WTP will prepare transportation documentation for the
transfer of dangerous or mixed waste to 2 Hanford TSD according to the requirements of Condition ILQ
of the Hanford Site RCRA permit (Ecology 1994). Condition ILQ.1 exempts waste that will be
transported by rail or pipeline unless required by unit-specific conditions. This exemption will apply to
waste feed that is fransferred to and from the WTP by underground pipeline, and to effluent transferred to
the LERF or ETF by underground pipeline.

Waste transfer documentation and supporting process knowledge will be considered QA records and
managed in accordance with the requirements for document control, as outlined in the QAPjP. This
documentation will specify the identity of the receiver and confirm that the receiver accepted the waste.
WTP staff and the waste receiver’s acceptance personnel will date and sign the waste transfer papers.
Electronic waste transfer documentation may be used, as appropriate. :

Solid and liquid waste transfers and LDR notifications are discussed in the following sections.

6.1 SOLID WASTE TRANSFER

The WTP, as a waste generator, will provide documentation with each shipment of regulated solid waste
to a Hanford Site TSD in accordance with the current HSSWAC (HNF 2001). Regulated solid waste
transferred from the WTP to a Hanford Site TSD will meet the unit-specific waste acceptance criteria for
the receiving TSD. Regulated waste shipped to an offsite TSD will be accompanied by a manifest,
according to WAC 173-303-180.

6.2 LIQUID WASTE TRANSFER

Aqueous waste tanéf::rs from the WTP to the 200 Area LERF or ETF will comply with the current
HSLWAC (WMFS 1998). A waste profile sheet will accompany aqueous waste transfers.

6.3  LAND DISPOSAL RESTRICTIONS NOTIFICATION AND CERTIFICATION

WTP will provide LDR notification and certification of WTP shipped waste that contain LDR
constituents above the treatment standards listed in 40 CFR 268.40. The information will bé included
with transfer documents to the receiving TSD facility for solid waste and liquid waste transfers.

70  TRACKING SYSTEM [C-4]
The plant information network (PIN) will be a manufacturing execution system designed to collect and

" maintain information enabling the optimization of the WTP activities from order launch to finished

product. The PIN consists of software applications designed to meet specific requirements and functions.
An overview of the network software systems is provided in 3A-4.
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The PIN will consist of the following systems:

*  Maintenance management system

*  Plant data warehouse and reporting system

*  Laboratory information management system (LIMS)
*  Waste tracking and inventory system (WTIS)

The PIN will interface with the integrated control network (ICN). The ICN will consist of the process
control system, mechanical handling control system, and the auto-sampling conirol system.

These systems will be discussed in the following sections as they relate to waste tracldﬁg.

7.1 INVENTORY AND BATCH TRACKING

The WTIS serves as the main repository for the relevant 1nformat10n pertinent to a-given waste batch.
Data is collected for each sequence or step throughout the processing history of a given batch of waste,
from receipt of raw feed to disposition of the finished products, 1ncludmg secondary waste. At the end of
a batch cycle, the data applicable to that partlcular batch will be catalogued to facilitate historical
recording and reporting. :

The WTIS will also record the inventory of glass product contéiners, including the data generated for
each container of vitrified waste, and including the final QA checks. Each glass product container will
bear a unique identification number to facilitate tracking.

7.2 SAMPLE TRACKING

Sampling activities will be started, monitored, and controlled by the plant ICN, with key sequence
durations and operations logged into the WTIS directly from the ICN. Sampling operations will be
requested by the ICN, plant operators, or laboratory personnel. These requests will be time and date
stamped, as will the actual sampling operation and the associated sample handling and laboratory
activities. Sample requests and operations will be channeled through the ICN, which will operate in a
supervisory capacity and will comrnumcate the necessary information to the WTIS. '

The LIMS will be an integral feature of the PIN, Workstations will be located within the laboratoi'y and
the plant control rooms. The LIMS will record the required quality control checks to assure correct
sample preparation and selection of analyses, and controlled checking and approval of results.

Sample containers received in the laboratory preparation area will be identified by their identification (ID)
label. The ID label provides details of the sample source and, therefore, specifies the required preparation
and analysis techniques. The ID will be registered at the locations where manual intervention is required,

‘such as manual samplers. The results of calibration checks on equipment and analyzers will be recorded.

Analytical results will be compiled by the LIMS and held, pending checking and approval by laboratory

staff, before being formally recorded within the WTIS. Results that affect the progression of the main
plant process will be communicated to appropriate plant personnel where required. WTP samples that
come under the exclusion prowded in WAC 173-303-071(3)(1) may not be tracked.

Samples transferred to an analytical laboratory extemal to the WTP will be tracked in a LIMS. The LIMS
will be capable of accurately tracking samples through the laboratory, and accurately recording analytical
results and quality control data. Section 3.5.3 discusses the evaluation of external analytical laboratories.

73 SECONDARY WASTE STREAM TRACKING

Secondary waste streams will be tracked within the WTIS in a manner similar to that of primary waste
streams. Secondary waste streams will be managed by using assigned, unique ID numbers.
Corresponding histories and data collection triggers will gather process and status information during the

Attachment 51-3A-22

R



9.1  PROJECT DOCUMENTS

WA7890008967, Attachment 51 24590-WTP-RPT-ENV-01-003, Rev. 2
River Protection Project Waste Treatment Plant ~ Waste Treatment Plant Waste Analysis Plan
a - 09/02

processing of secondary waste in order to satisfy tracking of waste disposal records. Shipments of
overpacks will be labeled and tracked as part of the inventory control function of the WTIS.

Maintenance, decommissioning, or disposal activities may generate consumables, including such items as
equipment, hardware, personal protective equipment, and materials used in the normal operation of the
facility. Consumables that are designated as dangerous will be tracked by the maintenance management
system, with appropriate fields denoting the hazardous classification of the disposed parts and materials,
and cross-linked to disposal records. Waste being accumulated in satellite accumulation areas under the
provisions of WAC 173-303-200 may not be tracked until it has been accepted into a permitted portlon of
the WTP..

8.0 RECORD KEEPING

Records generated for environmental compliance will be legible, identifiable, and retrievable, and will be
protected against damage, deterioration, or loss. Requirements and responsibilities for record
transmission, distribution, retention, maintenance, and disposal will be established and documented. The
requirements contained in (a), (b), and (c) of WAC 173-303-380 “Facility Recordkeeping” are addressed
in this WAP and will be managed through the waste fracking system record keeping policies. Additional
requirements listed under WAC 173-303-380 are addressed in the QAPjP. Records generated to support
activities described in the WAP will be considered QA records. These may be in electronic or hardcopy
format, and will be managed according to the requirements outlined in the QAP;P.

The following documents that support this WAP are considered QA records:

*  Sample information provided by the DST system unit, including constituents of concern from
sampling activities, laboratory analysis results, waste certifications, shipping and transfer papers

*  Verification analytical data - | '

*  Documentation used for any discrepancy resolution and non-conformance action

*  Confirmation volume measurement data, including any discrepancy resolution

*  Documentation used for LDR evaluation

*  Sampling and analyncal data developed for meeting the waste acceptance criteria of receiving
facilities

*  Calibration data from analytical equipment

*  Shipment and waste transfer documentation, including waste profile sheets, and LDR information
forms

9.0 REFERENCES

_River Protecfion Project — Waste Treatment Plant Dangerous Waste Permit Application, Rev. 0.

River Protection Project — Waste Treatment Plant Quality Assurance Project Plan for the Waste Analysis
Plan, Rev. 0.

RPT-W375LV-EN00002, as amended. Approach to Immobilized Hanford Tank Waste Land Disposal
Restrictions Compliance.

9.2  CODES AND STANDARDS

10 CFR 72.3. chensmg Requirements for the Independent Storage of Spent Nuclear Fuel and ngh -Level

Radioactive Waste, Code of Federal Regulations, as amended.

40 CFR 260. General, Code of Federal Regulations, as amended.
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40 CFR 261. Identification and Listing, Code of Federal Regulations, as amended. : ' —
40 CFR 264. Standards for Owners and Operators "of Hazardous Waste Treatment, Storage, and i*\f_,,;‘ﬁi

Disposal Facilities, Code of Federal Regulations, as amended.

40 CFR 268 Land Disposal Restrzctzons, Code of Federal Regulatlons as amended.

40 CFR 761 61. PCB Remediation Waste, Code of Federal Regulations, as amended.

49 CFR 172.101. Hazardous Materials Table, Code of Federal Regulations, as amended.

49 CFR 173. Shippers — General Requirements for Shipments and Packages, Code of Federal
Regulations, as amended.

ASTM. 1990. Preparation of Radioactive Mixed Waste Samples for Measurement of RCRA Organic
Compounds, Tomkins BA and Caton JE, Waste Testing and Quality Assurance, Second Volume, ASTM
STP 1062, Friedman D, Editor. American Society for Testing and Materials, Philadelphia, Pennsylvania.

ASTM, 1998, Standard Guide for Selection of Sampling Equiment for Waste and Contaminated Media
Data Collection Activities, Designation D6232-98, June 1998. American Society for Testing and
Materials, West Conshohocken, Pennsylvania. '

ASTM. 2001. Standard Test Methods for Compatibility of Screening Analysis of Waste, Method D5058-
90. American Society for Testing and Materials, West Conshohocken, Pennsylvania.

CAA. 1990. Clean Air Act of 1990, 42 USC, Section 7401, US Congress, Washington D.C.. _
fﬁﬂ\_‘

EPA. 1997a. Test Methods for Evaluating Solid Waste, Physical Chemical Methods, SW-846, Third- o3
Edition, (as amended by Updates I, II, A, IIB, and III). US Environmental Protection Agency, g
Washington, D.C. :

EPA. 1997b. Methods and Guidance for Analysis bf Water, CD-ROM EPA 821-C-97-001, as amended.
US Environmental Protection Agency, Office of Science and Technology, Washington, D.C.

RCRA. 1976. Resource Conservation and Recovery Act of 1976, 42 USC 6901. US Congress,
Washington D.C.

" TSCA. 1976. Toxic Substances Control Act of 1976, 15 USC 2601. US Congress, Washington D.C.

WAC 173-303. Dahgerous Waste Regulations, Washington Administrative Code, as amended.
WCAA. 1967. Washington Clean Air Act of 1967, Revised Code of Washington, as amended.

9.3 OTHER DOCUMENTS

Bernero RM. 1993. Letter to Lytle J, Deputy Assistant Secretary for Waste Operations, Office of Waste
Management, Environmental Restoration and Waste Management, US Department of Energy,
Washington D.C., from Nuclear Regulatory Commission, Washington D.C., 2 March 1993.

US Department of Energy, Washmgton D.C.

Blankenship TD. 1990. Internal Memo from TD Blankenship to SM Price, Double-Shell Tank Waste
Designation, 82331-90-313. August 1990. Westinghouse Hanford Company, Richland, Washington.

DOE-RL. 1996. Double-Shell Tank System Dangerous Waste Permit Application, DOE/RL-90-39, as _ /
amended. October 1996, US Depariment of Energy, Richland Operations Office, Richland, Washington. R
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Washington.
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Department of Energy, Washington, DC, Closure of the Organic Solvent Safety Issue and Removal of the
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Ecology. 1994. Dangerous Waste Portion of the Resource Conservation and Recovery Act Permit for the
Treatment, Storage, and Disposal of Dangerous Waste at the Hanford Facility, WAT7890008967.
Washington State Department of Ecology, Olympia, Washington.
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US Environmental Protection Agency, Washington D.C., and US Department of Energy, Washington
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Department of Energy, Richland Operations, Richland, Washington.

HNF. 2001. Hanford Site Solid Waste Acceptance Criteria, HNF-EP-0063 as amended, April 2001. Fluor -
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HNF-4240. Organic Solvent Topical Report, HNF-4240, Revision 1. June 2000. CH2M Hill Hanford
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Table 3A.1. Summary of the Waste Feed Acceptance Process {C 3a]

~ Section ‘
Reference Action

3.2.1 The DST system unit submits a waste profile.

322 The DST system unit submits a split sample aliquot of the waste feed to WTP for waste
verification analyses, if requested. The verification analys1s process is discussed in
Section 3.3. _ )

323 | Qualified WTP personnel perform a pre-shipment review by examining the waste profile
and the verification analytical results to ensure compatibility and acceptability of the
‘waste feed. If the review finds that the waste feed is acceptable, the WTP notifies the
DST system unit that the waste feed can be transferred. If the review finds that the waste
feed is not acceptable, non-conformance actions are initiated. :

324 Non-conformance actions include a sccond review of the data and information and may

'  include a second analysis of the verification split sample aliquot. If the waste feed
continues to be outside of the waste acceptance criteria; the waste will be refused for
transfer.

325 Acceptable waste feed is transferred from the DST system umit to the WTP.

3.2.6 After waste feed is received into the WTP, the DST system unit and the WTP perform
confirmation volume measurements to ensure that the waste feed transferred is the waste
feed that was accepted for transfer.

Table 3A.2. Summary of Dangerous Waste Numbers for WIP
Characteristic Waste Numbers Listed Waste Numbers
D001 D002 D003 D004 F001 - F002 Fo03
D005 D006 D007 D008 F004 Fo0s F039°
D009 D010 DO11 _ D018
D019 D022 . D028 - D029
D030 D033 D034 D035
D036 D038 D039 - D046
D041 D043 wWT01° WT02°
WPO1° WP02" |

a Multi-source leachate (F039) is included as a waste derived from non-specific source wastes
F001 through F005. :

b Washington State criteria
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Table 3A.3. Waste Feed Analysis, Waste Acceptance Criteria, and Non-Conformance Actions [C-2a(2)]

E Estimated Required 7
Analytical Sample Detection Acceptance | Non-Conformance
- Parameter Method® Volume” Limit®  Criteria Actions
Total organic SW-846, 1 mLliquidor | 1% by weight TOC <10 % by | Reject waste feed
carbon using Method 9060 or | 0.1 g solid - : weight .
persulfate oxidation | EPA Method
method 415.2° .
PCBs SW-846, 10t020mL | 5ppm® PCBs < 50.ppm° | Reject waste feed
Method 8082 liquidor0.5 g -
_ solid
pH pH Meter, SW- | S5mL 1 pH unit Acceptable pH | Corrective actions to
846, Method range >7 correct pH
_ 9040 ' :
Compatibility ASTM? Method | 10 mL of each Temperaturé Acceptable Corrective actions fo
D5058-90 °© | wastestréam | Change =1 °C | temperature eliminate incompatible
: change <+ 20 conditions
°C
No viscosity
change -
adversely
affecting waste
| processing
a SW-846 Method (EPA 19972) unless specified otherwise. ‘
b  Sample volume needed for each analysis. C

Q

=%

EPA Method 415.2 (EPA 1997b).
American Society for Testing and Materials (ASTM 2001).
¢ Parts per million = milligrams per liter or milligrams per kilogram (approximate).
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Properties for the Determination of Ignitable Waste

Regulatory Citation

Ignitable (D001) Waste Property

WAC 173-303-090 (5)(@)()

Tt is a liquid, other than an aqueous solution containing less than 24 %
alcohol by volume, and has a flash point less than 60 °C (140 °F), as
determined by a Pensky-Martin Closed Cup Tester, using the test
method specified in ASTM Standard D-93-79 or D-93-80, or a Setaflash
Closed Cup Tester, using the test method in ASTM Standard D-3278-78.

WAC 173-303-090
- (5)@)(D)

It is not a liquid and is capable, under standard temperature and pressure,
of causing fire through friction, absorption of moisture, or spontaneous
chemical changes, and when ignited, it burns so vigorously and
persistently that it creates a hazard.

| WAC 173-303-090
(5X(a)(iii)

It is an ignitable compressed gas that is defined in 49 CFR 173.115 and
is determined to be flammable by the test methods descnbed in that
regulation.

WAC 173-303-090

(5)(a)({iv)

It is an oxidizer, if it is defined as such in 49 CFR 173.127 and 173.128.

Table 3A.5.

Properties for the Determination of Reactive Waste

Regulatory Citation

Reactive (D003) Waste Property '

WAC 173-303-090 (7)(@)(i)

It is normally unstable and readily undergoes violent change without
detonating,

WAC 173-303-090 (7)()(ii)

It reacts violently to water.

WAC 173-303-090 (7){(a)(iii)

| It forms potentially explosive mixtures with water.

WAC 173-303-090 (7)(a)(iv)

When mixed with water, it generates toxic gases, vapors, or fumes in a
quantity sufficient to present a danger to human heaith or the
environment. -

| WAC 173-303-090 (7)(2)(v)

It is a cyanide- or sulfide-bearing waste which, when exposed to pH
conditions between 2 and 12.5, can generate toxic gases, vapors, or
fumes in a quantity sufficient to present a danger to human health or the
environment.

WAC 173-303-090 (7)@)(vi)

It is capable of detonation or explosive reaction if it is subjected to a
strong initiating source or if heated under confinement.

WAC 173-303-090 '(7)(a)(vii)

It is readily capable of detonation or explosive decomposition or
reaction at standard temperature and pressure,

WAC 173-303-090 (7)(@)(viii)

1t is a forbidden explosive as defined in 49 CFR 173.54, or a Class 1
explosive, Division 1.1, Division 1.2, Dmsmn 1.3, and Division 1.5, as
defined in 49 CFR 173. 50
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Table 3A.6. Secondary Selid Mixed Waste Streams
Waste Stream Characterization | Disposal
Out-of-service melters | Designated by #
HLW glass residue process knowledge 'Determined case-by-case
Melter components . These wastes will be
g _ o packaged and transferred
Off-gas treatment system components.. to the appropriate Hanford
High-efficiency mist eliminators TSD.
1 HEPA filters
Silver mordenite canisters
Spent carbon and catalyst from off-gas
treatment ' ’
Spent ion exchange resins
Spent ultrafilters '
Out-of-service equipment
Entrained solids ‘ °
a Disposal of out-of-service melters is currently under development.
b Entrained solids may be returned to the DST system unit via pipeline as a slurry or added to
the LAW or HLW feed for vitrification. '
Table 3A.7. Variable Solid Waste Streams
Waste Stream Characterization Disposal
Non-wastewater laboratory waste | Each generation event of | The wastes will be packaged
: . these wastes will be ‘and transferred for disposal to |
1 protecti t .

Personal protective equipmen individually designated by | an appropriate TSD
Maintenance waste process knowledge and

will comply with the

receiving TSD waste

acceptance criteria
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Technetium and cesium process
condensate

Technetium and cesium ion
exchange rinse water

Laboratory wastewater

Plant wastewater containing waste
feed

09/02
Table 3A.8. Liquid Mixed Waste Streams
Characterization : _ - Sampling
Waste Stream and Disposal Sampling Point Frequency
Waste feed evaporator condensate | The waste streams The streams 1 Sampling will be:
LAW melter feed evaporator will collect in a mixer collected in a mixer | | efore initial
| condensate tapk, be designated as | tank are grab discharge
mixed waste by sampled by )
Pretreatment, LAW, and HLW off- | yrocess knowledge | autosampler. » at major
gas condensate : and analysis, as process change
LAW and HLW melter off-ga necessary, and will be | « at request for
scrubber blowdown transferred to the re-sampling by
LERF or ETF. the ETF
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Figure 3A-1  Plan View of the Waste Treatment Plant

. A
Fire Water Purmp House
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Figure 3A-2 Simplified Flow Diagram and Sampling Locations
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! Vessel Ventilation b - Wet E \atic P :
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Figure 3A-3  Pretreatment Off-gas System
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Figure 3A-4  Plant Information Network Data Relationships
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Acronyms

ASTM American Society for Testing and Materials -

BNI Bechtel National, Inc.

DOE United States Department of Encrgy

DST double-shell tank

EPA United States Environmental Protection Agency

EQL estimated quantitation limit

HLwW high-level waste

LAW low-activity waste

LDR Land Disposal Resirictions

LIMS laboratory information management systcm

MDL method detection limit -

PCB Polychlorinated Biphenyl

QA quality assurance

QAPP Quality Assurance Project Plan

QC - quality control

WTP River Protection Project— Waste Treatment Plant

WAC Washington Administrative Code

WAP Waste Analysis Plan
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1.0 INTRODUCTION
This Quality Assurance Project Plan (QAPjP) was prepared to support sampling and analysis to be
implemented by the River Protection Project — Waste Treatment Plant (WTP), particularly in support of
the verification and characterization of the waste feed and the characterization of secondary waste
streams.

- This QAP]P will ensure that the quality and quantity of data resulting from these sampling and analysis

activities can support the decision-making process for the management of WTP wastes. This document
was prepared using guldance prowded in the following references

¢ EPA Guidance for Qual ity Assurance Project Plans (EPA 1998)
o Test Methods for Evaluating Solid Waste-Physzcal/Chemzcal Methods (EPA 1997)
»  Quality Assurance Manual QA Manual)

Quality assurance (QA) and quality control (QC) ensure that an activity or pro_]ect meets a requlred
quality standard. QA is associated with record-keeping, tracking, audits, and assessments, and involves
determining the desired level of quality and setting limits in advance. QC is associated with the conirols
that are implemented while an activity is being performed. This QAPJP will comply with the applicable
requirements of the QA Manual and will become effective at the commencement of laboratory operations.

Conirolled copies of this QAP]P will be kept at the WTP facility. The 'Project Document Control .
Manager, or equivalent title, will be responsible for ensuring that controlled copies of the QAP;P are kept
current when revisions to this QAP]P are made.

_ 2.0 PROJECT DESCRIPTION
The United States Department of Energy (DOE) has contracted Bechtel National, Inc. (BNI) to design,
construct, and cornmission the WTP. The WTP will siore and treat mixed waste currently stored in the
Hanford tank system unit. The waste feed will be divided into two streams for processing and disposal
purposes: high-level waste (HLW) stream, which is composed of the higher radionuclide and solids
content of the waste feed, and low-activity waste (LAW) stream, which has a lower radionuclide and
solids content. The LAW stream is generally the supernatant portion of the tank waste. The treatment
processes are being designed to pretreat the waste feed to separate the waste feed into the HLW and LAW
streams, immobilize the waste streams in a glass matrix through vitrification, and treat the off-gas to a
level that protects human health and the environment.

BNI will conduct sampling and analysis to characterize incoming waste feed and to assess the
effectiveness of the treatment processes at the WTP, Secondary waste will also be sampled and analyzed
if process knowledge is insufficient to properly designate the secondary waste. Figure 3B-1 presents a
simplified flow diagram showing the locations where samples will be collected for analytical testmg to
support regulatory decisions.

3.0 CONSTITUENTS OF CONCERN

The River Protection Project — Waste Treatment Plant Waste Analysis Plan (WAP) Appendix 3A)
identifies the sampling locations and associated constituents of concern for verification of the waste feed
and for characterization of the waste feed.

3.1  WASTE ACCEPTANCE CRITERIA

Verification analysis determines whether the waste feed can be accepted info the WTP for processmg
The verification waste acceptance criteria are:

o Total organic carbon
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» Polychlorinated blphenyls (PCBs) .
; )

e pH L o . . ‘-\ i

. Compat1b111ty

The waste acceptance criteria for waste feed verification will be re-evaluated as a result of the Regulatory
Data Quality Objectives Supporting Tank Waste Remediation System Privatizatioin Project (Regulatory
DQO) process (Wiemers and others, 1998) and the environmental risk assessment, currenily under
development. The Regulatory DQO process (Wiemers and others, 1998) and the environmental risk
assessment are scheduled for completion prior to the commencement of cold operation of the WTP. The
DQO process is an ongoing activity and may periodically affect the list of analytes.

32  CHARACTERIZATION OF THE WAS’-I‘E FEED

The Regulatory DQO (Wiemers and others, 1998) process will determine the constituents of concern and

‘analytical methods appropriate for the characterization of the waste feed. The Regulatory DQO (Wicmers

and others, 1998) process is progressing according to the Regulatory DQO Test Plan for Determining
Method Detection Limits, Estimated Quantitation Limits, and Quality Assurance Criteria for Specified
Analytes (Patello and others, 2001) and is projected to be completed prior to commissioning of the WTP.
The DQO process is an ongoing activity and may periodically change the constituents of concern and the
selection of analyncal methods. _ ,

4.0 PROJECT MANAGEMENT
This section of the QAP_}P addresses the followmg requirements:

Project orgamzatlon and responsibility
Special training requirements
Documentation and records

Standard operating procedures

()

4.1 PROJECT ORGANIZATION AND RESPONSIBILITY
An example of the WTP management structure supporting sampling and analysis actmtles is depicted in .
Error! Reference source not found. 3B-2. These orgamzatmnal structures and functions may change -

over the life of the facility. -

The WTP QA Manager (or designee) reports directly to the WTP Préj ect Manager. The WTP QA
Manager will provide independent QA oversight to ensure that onsite and subcontracted sampling and
analytical laboratory activities are performed in accordance with this QAPjP. .

The facility managers (or designees) for pretreatmeht, balance of facility, HLW vitrification, and LAW
vitrification, supported by the Analytical Laboratory Manager, will coordinate the execution of samplmg
and analysis activities and ensure compliance with this QAPjP.

The shift managers (or designees) for pretreatment, balance of facility, HLW vitrification, and LAW
vitrification will be responsible for the activities associated with sampling.

The WTP Analytical Laboratory Manager (or designee) will ensure that analysis is conducted in

accordance with this QAPjP. This manager will oversee the WTP onsite laboratory, will be responsibie

for the coordination and technical oversight of any subcontracted laboratories, and will conduct periodic

assessments to verify that onsite laboratory activities are being performed in accordance with this QAPP,

Subcontracted analytical laboratory managers will be responsible for ensuring that this QAP;P is

implemented in their respective laboratories. _ e
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4.2 SPECIAL TRAINING REQUIREMENTS

Individuals involved in sampling, analysis, or data review will be trained and qualified to safely
implement the activities addressed in the WAP and this QAPjP. Training will conform to the tram.mg
requirements specified in the Washington Administrative Code, Personnel Training

(WAC 173-303-330), the QA Manual, and the River Protection Pro_,vect Waste Treatment Plant
Dangerous Waste Training Plan (Chapter 8.0).

Only individuals familiar with and trained in the _requirements for waste acceptance criteria will approve
waste shipments into the WTP. Evaluations will be performed by process engineers or chemists who are
qualified to evaluate the waste for compatibility and acceptability for processing.

Training records will be maintained in accordance with Section 4.3 of this document.

43 DOCUMENTATION AND RECORDS
This section presents the requirements associated with the dcvelopment management, and distribution of
data and documents. -

4.3.1 Document and Record Procedures

Documents and records developed as part of the waste analysis program will be generated, reviewed,
approved, disiributed, used, controlled, and revised in accordance with approved procedures. These
procedures will comply with applicable requirements of the QA Manual.

Organizations that generate or use data in an electronic format are responsible for complying with
applicable software quality requirements specified in the QA Manual to ensure that data input (and
changes to data input) is complete and accurate, and that security and integrity of the data is maintained.

43.2 Document and Records Storage _

Documents and records will be stored and maintained according to approved procedures consistent with
applicable requirements of the QA Manual. These documents and records will mclude, bet will not be
limited to, the following:

Training (see Section_4.2)

Data report packages

— Chain-of-custody forms

— Sampling methods

— Sampling conditions

— Sample descriptions

— Sample management records
— Analytical methods

— Data summary reports

~ QA and QC reports

Assessment reports (including non-conformance and deficiency reports)
Instrument inspection, maintenance, and calibration logs

Records and resuits of waste analysis, specifically:

— Waste profiles

— ‘Waste verification

— Waste confirmation

— LDR evaluation
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— Waste non-conformance

—  Corrective actions
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Standard operating procedures for waste sampling and ana1y51s will be developed after the system design

has been completed and before waste is received for processing. Standard operating procedures will be

developed, 1mplemented and controlled in accordance with applicable requirements of the QA Manual.
5.0 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREN[ENT DATA

5.1 DATA QUALITY OBJECTIVES

The data quality objectives for the WTP and for the characterization of the Hanford tank waste are

addressed in the following subsections.

5.1.1 Data Quality Objectwes for the WTP
A DQO process [such as the seven-step procedure provided in Guidance for the Data Quality Objectzves
Process (EPA 1994)] may be implemented to support the decision-making process, particularly when
complex decisions need to be made using analytical data. Using the DQO process ensures that the data
collected are of adequate quality and quantity to support the decision-making process. The seven steps of
this process are identified in Table 3B-1, along with a summary of the key activities that are performed

under each step.

5.1.2 Regulatory DQO for Hanford Tank Waste Characterization

Characterization of the Hanford waste féed will be performed in conformance with the Regulatory Data
Quality Objectives Supporting Tank Waste Remediation System Privatizatioin Project (Regulatory DQO)
process (Wiemers and others, 1998). This process establishes sample preparation and analytical methods
suitable for determining the concentration of selected constituents of concern at method detection limits
sufficient for regulatory requirements. After the analytical methods are developed and approved by
Ecology, the DST waste feed will be analyzed and the results used to characterize the waste feed prior to

 transfer to the WIP. The Regulatory DQO process is progressing according to the Regulatory DQO Test

Plan for Determining Method Detection Limits, Estimated Quantitation Limits, and Quality Assurance
Criteria for Specified Analytes (Patello and others, 2001) and is projected to be completed prior to
commissioning of the WTP. The DQO process is an ongoing activity and may periodically affect the set

of analytes and analytical methods.

5.2 DATA QUALITY INDICATORS
This section discusses the following data quality indicators:

. Analytical measurement accuracy
s  Analytical precision
* Representativeness

5.2.1 Analytical Measurement Accuracy
Accuracy can be estimated by calculating the percentage recovery of laboratory matrix spike samples
using the following equation, described in Preparation Aids for the Development of Category Il Qualzty

Assumnce Project Plans (EPA 199 1)

%R=[S'HJIOO
C.i'ﬂ
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Where

%R percentage recovery

s
u
Csa

measured concentration in spiked Iaboratory aliquot
measured concentration in un-spiked laboratory aliquot
actual concentration of spike added

Accuracy can also be estimated by calculating percentage recovery for the use of standard reference
materials or surrogates using the following equation, as outlined in Preparation Azds for the Development
of Category II Quality Assurance Project Plans (EPA 1991):

%R=( C"‘)loo

Srin

- Where

Cn = measured concentration of standard reference material or surrogate
Csm = actual concentration of standard reference material or surrogate

3B-5 lists the parameters for which accuracy will be estimated.

5.2.2 Analytical Precision

Precision can be estimated by analyzing matrix spikes and matrix spike duplicates. The relative
percentage difference between the analytical results for the matrix spike samples and the matrix spike .

duplicate samples will be calculated as outlined in Preparation Aids for the Development of Category -
Quality Assurance Project Plans (EPA 199 1)

RPD=—}§”1'—SE'F—"LxIOO

(smsm]
2 .

Where
RPD = relative percentage difference
Sns = matrix spike sample
" Sme = matrix spike duplicate sample

Precision can also be estimated by analyzing duplicate samples. The relative percentage difference
between the analyie levels measured in these samples will be calculated using the following equation,
provided in Preparation Aids for the Development of Category II Quality Assurance Profect Plans
(EPA 1991):

,RPD=—(§LQ2—)~><100

(CH‘CZ)
2
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RPD = relative percentage difference R
C; = larger of the two observed values :

smaller of the two observed values

- 3B-5 identifies those parameters for which precision will be estimated.

523 Representatlveness

Representativeness is a qualitative QA Ob_] ective that determines the degree to which a sample or group of
samples is indicative of the subject being studied. It takes into account the size and volume of the sample,
as well as the times and locations of sampling. The number of samples collected for the characterization
of waste fe¢d and secondary waste streams will be evaluated during the development of standard '
operating procedures to ensure that sampling is representative of the total waste being sampled

Liquid samples taken within the WTP will be obtained from agitated vessels or piping systems to ensure
that the sample taken represents the vessel contents.

53 DETECTION LIMITS AND ESTIMATED QUANTITATION LIMITS

Method detection limits (MDLs) and the estimated quantitation limits (EQLSs) supporting waste
characterization analysis will be established in accordance with Attachment IV of the Regulatory DQO
(Wiemers and others, 1998). For other analyses supporting environmental decision-making, the
laboratory will establish the MDLs and EQLs in conformance with SW-846 (EPA 1997) or other
guidance.

- The MDL is defined as the minimum concentration of a substance that can be measured and rcpdrted with T
. 99 % confidence that the analyte concentration is greater than zero and is determined from analysis of a

sample in a given matrix type containing the analyte.

EQLs are defined as the lowest concentration that can reliably be achieved within specified limits of

-precision and accuracy during routine laboratory operating conditions. The EQL is generally 5 to 10

times the MDL. For many analytes, the EQL analyte concentration is selected as the lowest non-zero
standard in the calibration curve. Sample EQLSs are highly matrix-dependent.

The MDLs and EQLSs will be determined as defined by Chapter 1 of SW-846 (EPA 1997). The MDLs
will include sample preparation methods, and will be determined by spiking uncontaminated water and
solid (typically sand) with known concentrations.

The EQL is affected by:

Sample matrix

Sample volume or mass used
~ Final concentrate volume or final digestate volume from sample preparatxon

Amount infroduced info the instrument for quantitation

Use of dry or wet weight for reporting solids
Each EPA method in SW-846 (EPA 1997) lists target EQLSs in water, soil, or both matrices. Water EQLs
are lower than those in soil or waste. For various waste types, the methods list EQL multipliers relative to
water or soil. The SW-846 methods stress that the EQL will differ by matrix and should be evaluated by

matrix.

)

'R
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Certain samples may be reduced in sample size or diluted for waste minimization and to comply with the
as low as reasonably achievable (ALARA) philosophy. The SW-846 (EPA 1997a) “method hotline”
indicates that sample size is not a method modification unless detection limits are not sufficient for

" making decisions.

Section 6.3 and 3B-5 present the project-specific analyticai performance requirements.

5.4 REPORTING REQUIREMENTS

Data generated from laboratory analyses will be reported to BNI in an organized format that contains the
supporting information required in the data report package for the appropriate level of data verification or
validation, Refer to Section 8.0 for a discussion of the data report package and to Section 9.0 fora
discussion of data verification and validation.

The reported data will identify the concentration units (such as milligrams per liter) and appropriate
laboratory qualifiers. Data reported as non-detected will be referenced against a stated MDL or '
instrument detection limit value. Values between the MDL and the EQL will be qualified and
documented. If selected reporting limits are used instead of EQLSs or detection limits, the reporting limnits
will be consistent with the specific data reporting requirements presented throughout the WAP,

6.0 DATA ACQUISITION AND MEASUREMENT
This following section addresses the QA requirements for data acquisition and measurement.

6.1 SAMPLING PROCEDURES AND MANAGEMENT

Subsections 6.1.1 through 6.1.4 provide direction on the types of sampling procedures to be nnpiemented
and the types of equipment that may be used to support the sampling, as well as guldance on how to
manage and document field activities.

6.1.1 Sampling Procedures and Design

The sampling procedures to be implemented for analyzmg waste feed from the DST system umitto -
support characterization of the waste feed, and the characterization of secondary waste streams afe
described in the following sections. Proposed sampling methods are shown in Table 3B-2. For samples
taken at the WTP, standard operating procedures for sample collection will be developed after the system
design is complete and before waste is received for processing. '

6.1.2 Selected Sampling Equipment

Equipment selected to support waste sampling activities will meet the requirements of the specific
SW-846 method (EPA 1997) or other applicable guidance. If modifications of the procedure are needed,
they will be requested in accordance with WAC 173-303-110.

When feasible, disposable equipment will be used to collect samples to obviate the need to decontaminate

equipment after use. The process. for decontammation of sampling equipment, when necessary, is
presented in Section 6.1.3.3.

6.1.3 Sample Handling and Shipping .
Persomnel involved in sampling will be required to have read and understood the operating procedures for

. sampling before implementing sampling activities. The sample preservation, containers, and holding .

times for each of the types of analyses to be performed are speciﬁed m 3B-3.

‘Storage conditions will be evaluated to ensure that the samples remain representahve ‘Samples will

normally be transported to the analyncal laboratory pneumatically, but samples may be hand carried.
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A unique identification number generated by the laboratory information management system (LIMS) will
be marked on sample containers before introducing the waste. This number will be recorded on the
chain-of-custody form. The sample labeling and cham-of-custody documentation will be checked to
ensure the traceability of each of the samples..

6.1.3.1 Chain-of-Custody

The ability to demonstrate that samples were obtained from the locauons specified in the applicable WAP
and that they reached the laboratory without alteration are key considerations for data resulting from
laboratory analysis. Evidence of collection, shipment, reception at the laboratory, and laboratory custody
until disposal will be documented using a chain-of-custody form. The cham—of—custody fonn will, asa -
minimum, supply the following information: '

Sample identification number

Sampling date and time

Sampling location

Name of the sampler for manual sampling
Shipping date '

Analyses to be performed

Preservation method

A sample will be considered to be in custody when it is under any of the following conditions:

In a person’s possession :

In view, after having been in a person’s physical possession = .

Locked so that it cannot be tampered with, after having been in a person s physical custody
~ Sealed with tamper-proof seal

In a secured area, restricted to authorized personnel onty

Cham—of-custody forms will be included in the final data repost package Electronic cham-of-custody
forms and electronic signatures may be used. - - .

The chain-of- custody practices and procedures for the WP will address the followmg general
requirements for custody records:

s Sample management planning and procedures will identify responsibilities, including interfaces
between organizations for documenting possession of a sample from collection and identification
through handling, preservation, shipment, transfer, analysis, storage, and final use. '
Sample traceability will ensure that it can be tracked from its collection through final use.

» Sample identification will be documented and checked before the sample is released for use.

If individual samples have specific custody requirements, as required by documents such as the WAP,
test plans, study plans or job packages, these requirements will be implemented. '

o For samples with limited use or storage life, methods Wﬂl be established that preclude using an
out-of-date sample. .

Implementing documents will identify those representative samples that need to be atrchived.
6.1.3.2 Sample Preservation, Containers and Holding Time

3B-3 lists the sample container, preservation method, and holding time requirements for different types of
analyses. :
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6.1.3.3 Maintaining and Decontaminating Field Equipment

Field equipment used to support waste monitoring and sampling activities will be maintained in
accordance with manufacturer guidelines, and will be decontaminated prior to use. Disposable sampling
equipment will be used whenever possible due to the high concentrations of radiomuiclides in the waste
matenals to be sampled

Equipment decontamination will be performed according to approved procedures and consistent with

_ guidance provided in the following references or by the manufacturcr:

» Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846 (EPA 1997)
o A Compendium of Superfund Field Opemtzons Methods (EPA 1987)

6.1.4 Sampling Quality Assurance and Quality Control Procedures '

The WTP Technical Manager (or designee) will be responsible for developing sampling procedures in
accordance with the requirements of this QAP{P. QA audits and surveillances will be conducted by the
WTP QA Manager (or designee) to verify that sampling activities are meeting the requirements of this
QAPjP, Management assessments will also be performed by the WTP Analytical Laboratory Manager
(or designee) to ensure that the waste sampling program is adequate and effective.

Revisions to established sampling procedures will be reviewed to determine their possible impacts on data
quality and approved by authorized personnel prior to issuance and implementation. Field records and
documentation, including field measurements, will be handled and preserved in a manner consistent with
Section 4.3 of this QAPjP. '

Quality assurance surveillances and audits, management assessments, corrective actions, and root cause
analyses will be 1mp1emented as described in Section 7.1 of thls document.

‘Sampling quality control (QC) procedures may involve the collection of blanks and duplicate samples. -
~ The purpose and frequency of collection for each of these samples are presented in 3B-4, together with-

sampling QC objectives.

6.2 INSTRUMENT AND EQUIPMENT CALIBRATION TESTING INSPECTION AND
MAINTENANCE

The following sections address instrument calibration, testing, inspection, and maintenance requirements.

6.2.1 = Instrument Calibration Frequency ' '
The WTP Analytical Laboratory Manager (or designee) will ensure that instruments are cahbrated in
accordance with approved procedures. Instrument calibration will comply with applicable requirements
of the QA Manual. Instrument calibration records will be managed in accordance with Section 4.3.

6.2.2 Instrument and Equipment Testing, Inspection and Preventive Maintenance Requirements -

The WTP Analytical Laboratory Manager (or designee) will ensure that laboratory instruments are
routinely tested and inspected to confirm that they are in proper working order. Preventive maintenance
schedules recommended by the equipment manufacturer will be implemented and documented.

6.3 =~ SAMPLE PREPARATION METHODS, ANALYTICAL METHODS AND
ANALYTICAL PERFORMANCE REQUIREMENTS

The sample preparation methods, analytical methods and performance reqmrements (suchas EQL,
precision, and accuracy) for analyses are summarized in 3B-5, and are consistent with the requirements
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specified in SW-846 (EPA 1997). Any applicable analytical method provided in WAC 173-303-110 may .

be used for analysis. If an analytical method used for regulatory purposes other than the methods
provided in WAC 173-303-110 are proposed, approval of the method will be requested from Ecology
according to WAC 173-303-910(2). The proposed analytical method will not be used for regulatory ‘
purposes until Ecology authorizes the method. If modifications to a procedure are needed, they will be
requested in accordance with WAC 173-303-110(4). The SW-846 (EPA 1997a) “method hbﬂine”
indicates that sample size is not a method modification unless detection limits are not sufficient for
making decisions.

64 LABORATORY INFORMATION MANAGEMENT _ '

The plant information network will be a database management system, It will be part of the integrated
control network and will include the laboratory information management system (LIMS). Final sample
and QC data will be stored in the LIMS database. At a minimum, this database will hold the sample
number, sample collection date, analysis date, analytical methods employed, analytical resuits, and
validation qualifiers. In the event of a LIMS system failure, this information will be recorded in paper
form and entered into LIMS once the system is operating. Fora more complete description of these
software systems, refer to Section 6 of the WAP. '

6.5 LABORATORY QUALITY CONTROL

Laboratory QC procedures will involve the analysis of duplicates, method blanks, and matrix spike
samples. The purpose and frequency for each of these samples is presented in 3B-6.

70  PERFORMANCE ASSESSMENTS, CORRECTIVE ACTIONS, AND EVALUATIONS
The following subsections address assessment and oversight requirements.

7.1 Routine Laboratory Assessment and Corrective Actions

The WTP Technical Manager (or designee) will conduct periodic assessments to verify that laboratory
procedures meet the requirements of this QAPjP. QA surveillances and audits will be conducted by the E
WTP QA Manager (or designee) to ensure that laboratory activities comply with applicable QA

requirements. Management assessments will also be performed by the WTP Analytical Laboratory

Nl

‘Manager (or designee) to ensure that the laboratory program is adequate and _effective.

Management assessments, QA surveillances and audits, correctlve action, and root cause analyses w111 be
conducted according to approved procedures '

7.2 Data Reduction and Vahdatmn

Data reduction and validation procedures will be developed for data generated for environmental
compliance according to the requirements of the current version of SW-846 (EPA 1997) or other
applicable guidance, prior to the operation of the analytlcal laboratory. Validation and verification of
analytlcal data is d1scusscd in Section 9.0.

7.3  Reports to Management :
Conditions identified as having an adverse effect on quality, the significance of such conditions, and
corrective actions will be documented, reported to the appropnate level of managemcnt and resolved
accordmg to approved procedures. .

The assessment reports may include the following items, as éppropriate:

e Deviations from the requirements specified in this QAPjP.
e Limitations or constraints on the applicability of the resulting analytical data.
* . Results of QA surveillances and audits of the waste analysis program. S o e

S
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s Management assessments of data quality in terms of MDLs, precision, accuracy, and
representativeness. The quantitative performance indicators for precision and accuracy are given in
3B-5. :

8.0 DATA REPORT PACKAGES

The data reports received from the laboratory will serve as documentation of an analytical project. The

primary data reporting will be by electronic systems. The following are examples of the information

contained in data reports documenting environmental support activities:

Sample identifications

.
e Holding times, including:

~ Sampling date
~ Date the laboratory received the sample
— Extraction or preparation date
— Analysis date
— Re-extraction or re-analysis dates
Analytical parameters
QA including;
Descriptions of procedures and methods used to generate the results
— Deviations from procedures
—  Analytical anomalies for raw data results, spikes, surrogates, and method blanks
— Analytical qualifiers
-~ Calibration and imstrument tuning
— Corrective actions implemented
Raw analytical data, as appropriate
Chain-of-custody, as appropriate

2.0 VERIFICATION AND VALIDATION OF ANALYTICAL DATA

The data verification and validation processes will ensure that the data resulting from the selected
analytical method are consistent with the requirements specified in this QAPjP. Persons performing data
verification or validation will be trained accordmg to Section 4.2.

9.1 Data Verification

The primary data reporting will be by electronic data systems. Data verification will be performcd on
laboratory data packages that support environmental compliance to ensure that their content is complete
and in order. A page by page review of the data package will be performed to ensure that:

The data package contains the required technical information.

Deficiencies are identified and documented.

Identified deficiencies are corrected by the laboratory and the appropriate revisions are made,
Deficient pages are replaced with the laboratory corrections.

Data package revisions are tracked. 7

A copy of the completed verification report is placed in the data file.

9.2 Data Validation _
Data validation ensures that the data resulting from analytical measurements meet the quality

requirements specified in this QAPjP. Data validation will be performed on data packages that support
enwronmental comphance
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A validation plan will be developed and implemented prior to the operation of the laboratory, according
to guidance found in SW-846, Chapter 4 (EPA 1997), or other appropriate gidance.

10.0 DATA QUALITY ASSESSMENT

Data obtained will be evaluated to determine whether they are of the appropriate type, quality, and
quantity to support their intended use. Such data quality assessment will be performed, in accordance
with Guidance for Data Quality Assessment (EPA 1996), on data packages used to ensure environmental
compliance.

11.0  REFERENCES

11.1 Project Documents

24590-WTP-PL-ENV- 01 002, River Protection Project — Waste Treatment Plant Dangerous Waste
Training Plan.
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Determine the final action -
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Table 3B-1 Data Quality Obiectlve 7-StggProcess
Key Activities
Step1: + Identify the constituents of concern
State the problem « Develop a conceptual site model
s Formulate a concise problem statement -
Step 2: + Identify the principle study questions that the study will attempt to resolve
Identify the » Identify the alternative actions that may result once each of the principal study -
decisions questions has been resolved
+ Integrate the principal study questlons and alternative actions to form decision
statements
Step 3: « Identify the information needed to resolve each decision statement
Identify required « Define the source and level of quality for the information needed
inputs » _ Determine whether data of adequate quality already exist
Step 4: + Define the population of interest and the geographic area or volume to which cach
Define study decision statement applies
boundaries » Divide the population into statistically-based strata Wlﬂ'l relatively homogeneous
characteristics
«  Define the temporal boundaries of the problem
+ Define the time frame to which each decision applies
+  Determine when to collect the data
Step 5: + Define the statistical parameters (such as mean, upper conﬁdence limit )

rule

Develop “if... then...” statements that incorporate the parameter of interest, scale of
- decision-making, action level, and actions that would result from the decision

Step 6:

Specify tolerable
limits on decision
eITors

Define the expected concentration range for the analyte of interest

Identify the decision error

Define the null hypothesis

Select a statistical vs. non-statistical sampling design

For statistical designs, define the boundaries of the gray reglon and set tolerable lumts
for decision error < ‘

Step 7:
Optimize the design

Non-statistical design

» Summarize applicable screenmg method aiternatives

+ Summarize applicable samplmg method alternatives

+ Develop an integrated screening or samphng design

Statistical design - _ '

» Identify statistical sampling design alternatives (such as simple random, stratified
random) and select the preferred option

» Select the statistical hypothesis test for testing the null hypothesis

|« Evaluate various design options by varying the decision error criteria and width of the

gray region
» _Select the preferred sampling design

1

Guzdance Jfor the Data Quality Objectives Process (EPA 1994)
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. Table 3B-2 Proposed Sampling Methods
Waste Category _ Waste Type Type of Sample
DST system unit waste feed Verification sample Representative split sample from the
: Department of Energy :
Solid Mixed Waste Streams
Vitrified waste not meeting LDR Grab
standards
Entrained solids Grab
Spent ion exchange resin - | Grab
Off-gas treatment system equipment Grab or smear
and components
Spent carbon and catalyst from off-gas | Grab
treatment '
Out-of-service equipment Grab cr smeat
Dangerous or Mixed Waste Streams =
Laboratory waste Grab
Maintenance waste Grab
Used personal protective equipment -Grab
Liquid | Mixed Waste Streams '
| Waste feed evaporator condensate® | Grab
LAW melter feed evaporator Grab
condensate®
LAW and HLW off-gas condensate® Grab
LAW and HLW melter off-gas - | Grab
scrubber blowdown®
Cesium and technetium process Grab
condensate®
| Cesium and technetium ion exchange | Grab
rinse water” '
Plant wastewater confaining DST Grab
waste®
Dangerous or Mixed Waste Streams
Maintenance waste Grab
| Off-specification chemicals Grab

1

*These aqueous waste streams are collected in the effluent mixing tank prior to sampling.

Table 3B-3 Sample Preservatives, Containers, and Holding Times '

Minimum Sample
Analysis Container Size® Preservative | Holding Time
Lignid Samples
Total organic carbon Plastic imL H,S0, to 28 days
: pH<2 Cool to
4°C

PCB" compounds Plastic 10 mL Cool 104 °C | 7 days
(extraction)
40 days
(analysis)
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Table 3B-3 Sample Preservatives, Containers, and Holding Times
7 Minimum Sample : _
Analysis Container Size® Preservative | Holding Time
pH Plastic 5mL ' _ | None Analyze as
: soon as
' possible
Compatibility Plastic 10 mL - | None None
Solid Samples )
Total orgamc carbon Plastic 01g Coolt04°C | 28 days
PCB’ compounds Plastic 05g - Coolto4°C | 14 day
. ' ' (extraction)
40 days
(analysis)

Notes:  * Minimum sample size may change based-on ALARA (“as low as reasonably achievable™)

philosophy

® PCB = Polychlorinated biphenyls

Table 3B-4 Field Sampling Quality Control

Sample Type Frequency - Purpose

Water blank The frequency will | This will be a water sample that receives the same
be determined and - | analysis steps as the sample for the specified
documented in procedure. The blank will confirm that the water is
operating procedures | not contaminated.

Equipment blank | before sampling A sample of analyte-free water used to rinse the
operations are sampling equipment. It is used to document of
begun. adequate decontamination of sampling equipment®,

Analysis will be for tests performed for the specified
procedure.

Duplicate This QC sample is a second aliquot of the collected

sample and is used to determine method precision.

aDecon’tammatlon will be performed if disposable equipment cannot be used.
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Table 3B-5 Analytical Method Requirements

SW-846 Method (EPA
CAS* Constituent of : 1997} _ _
Number Concern Target EQL® Solid Liguid Precision | Accuracy
None Total organic 10 mg/L 9060 2060 80-120% | 80-120%
' carbon (TOC)
1336-36-3 | Polychlorinated 3.3 mg/L 3550R/8082 | 3510C/8082 | 80-120% | 80-120%
biphenyls (PCBs) . ,
None pH i " | 2t012.5 pH units | 9040B/ 9040B/ +0.1pH | £0.1pH
. - 1 EPA150.1 | EPA150.1 | umit® unit ¢
None Compatibility £1°C - NA°® ASTM ' NA°® 90-110 %
' B D 5058-90
Notes: ? Chemical Abstracts Service
- Y estimated quantitation limit

¢ results of replicate measurements

4 comparison to calibration solution
-° not applicable . ' _

f American Society for Testing and Materials (ASTM 2001)

Table 3B-6 Laboratory QualijLCohti'ol

Sample Type Frequency ‘ Puarpose
Duplicate The frequency will | This QC sample is a second aliquot of the collected
' be determined and | sample and is used to determine method precision. .
Method blank documented in An analyte-free matrix to which reagents are added in

operating procedures | the same volumes or proportions as those used in sample
before analytical processing. It is used to document contamination

operations are resulting from the analytical process. This method blank |
begun. will be carried through the complete sample preparation -
and analytical procedure.
. Matrix spike or matrix _ This QC sample is spiked with known quantities of -

spike duplicate ‘ analytes. The QC spike ensures that the analysis is
. testing for the specified analyte.
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................................................ Figure3B-1 .. Simplified Flow Diagram and Sample Locations
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Figure3B-2  WTP Sampling and Analysis Program Organization
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Figure3B-2  WTP Sampling and Analysis Program Organization
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| 40  PROCESS INFORMATION
4.1 - PROCESS DESCRIPTION
4.1.1 Process Overview

The Waste Treatment Plant (WTP) will store and treat waste feed from the Hanford Site double-shell tank
(DST) system in the pretreatment plant. The pretreatment plant will separate the waste into two feed
streams for the low-activity waste (LAW) and high-activity waste (HLW) melters. The term LAW feed
generally refers to the supematant portion of the DST system waste. Feed from the DST system is
expected to be of four major waste feed types, or waste feed envelopes These waste feed envelopes are:
described as follows: :

¢ Envelope A. This waste feed envelope will contain cesium and technetium at concentrations high
enough to warrant removal of these radionuclides during pretreatment, to ensure that the 1mmob1hzed
low-activity waste (JLAW) glass waste meets apphcable requlrements -

. Envelope B. This waste feed envelope will contain higher concentrations of cesium than envelope A,
Both cesium and technetium must be removed to comply with the ILAW specifications. This
. envelope may also contain concentrations of chiorine, chromium, fluorine, phosphates, and sulfates
that are higher than those found in envelope A, which may limit the waste 1ncorporat10n rate into the
glass.

* Envelope C. This waste feed envelope will contain organic compounds containing complexed
strontium and transuranics (TRU) that will require removal in a processing step unique to this waste
envelope. As with envelopes A and B, cesium and tectmetium will also require removal in the
pretreatment process to ensure that JLAW glass waste meets applicable requirements.

¢ Envelope D. HL.W feed will be in the form of a slurry containing approximately 10 to 200 grams of
unwashed solids per liter. The liquid fraction of the slurry will be composed of residues from
envelope A, B, or C waste and the solid fraction will be envelope D waste.

The WTP treatment proces'ses are designed to immobilize the waste constituents in a glass matrix by
vitrification and to treat the off-gas from the processes to a level that protects human health and the
environment.

Two similarly designed vitrification systems will be used in the WTP. One system will immobilize the.
preireated LAW feed and the second will immobilize the pretreated HLW feed. The dangerous waste
constituents in the melter feed will be destroyed, removed, or immobilized in a glass matrix through the

vitrification process. The ILAW and immobilized high level waste (IHLW) produced by the WTP will be '

in the form of glass packaged in steel containers and placed in permitted treatment, storage, a.nd/ or
disposal (TSD) facilities. :

Secondary waste streams (e.g., radioactive and dangerous solid waste, nonradioactive and nondangerous
liquid effluents, and radioactive and dangerous liquid effluents) will be characterized and recycled into
the treatment process, transported to permitted TSD facilities located on the Hanford Site, or transported
off-site, as appropriate. Nonradioactive dangerous waste will also be generated by laboratory and
maintenance activities. This waste will be managed at the WTP until it can be transferred to an off-site
TSD umnit. -

There are four primary components of the process at the WTP; pretreatment, LAW vitrification, HLW
vitrification, and the analytical laboratory. In addition, each of these waste treatment processes is -
supported by systems and utilities known as the balance of facilities (BOF). The following discussion
presents an overview of these waste treatment processes and BOF systems at the WTP. Figure 4A—1
presents a snnphﬁed process flow ﬁgure of the WTP treatment processes.
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Prefreatment

The waste feed will be stored and subsequently treated in the pretreatment plant prior to vitrification. The
processes in the pretreatment plant will condition waste feed and remove cesium, technetium, strontium,
TRU compounds, and entrained solids. The waste feed will also be processed through ultrafiltration to
separate the solids.

There will be three types of waste management units in the pretreatfnent plant, as follows:

¢ Container storage areas
e Storage and treatment tanks
+ Containment buildings

The structure of the pretreatment plant will be supported by a reinforced concrete foundation. The
superstructure will be made of structural steelwork with a metal roof. Typically, the process cells within
the pretreatment plant will be constructed of reinforced concrete to protect plant operators from radiation.
The cell floors and a portion of the cell walis will be lined 'with stainless steel to provide secondary
containment for the process tanks and process piping. Further information regarding secondary
containment requirements, management of releases to sumps, and descriptions of sump types is found in
Section 4.2.2.

LAW Vitrification
The LAW vitrification plant will house the wtnﬁcaﬁon systems for production of the ILAW. Four types
of waste management units will be located in the LAW vitrification plant as follows:

Container storage areas

Storage and treatment tanks

Miscellaneous units (LAW melters)
. Containment buildings

The LAW vitrification plant building will be constructed of reinforced concrete and structural steelwork.
The below-grade portion of the building structure will be made of reinforced concrete, and the
supersiructure will be made of reinforced concrete and structural steelwork with a metal roof. The plant
structure will be supported by a reinforced concrete mat foundation. A protective coating will be applied
to the concrete floor and walls of the LAW melter gallery. The floor and portions of the cell walls in
process rooms that house mixed waste tanks will be lined with stainless steel. The melter pour caves will
be completely lined with stainless steel. Further information regarding secondary containment
requirements, management of releases to sumps, and descriptions of sump types are found in

Section 4.2.2. '

HLW Vitrification
The HLW vitrification plant will house the vitrification systems for producing JHLW. Four types of -

waste management units will be located in the HLW vitrification plant, as follows:

*  Container storage areas
*  Treatment tanks ‘
s Miscellaneous unit (HLW melter)

- » " Containment buildings

The HLW vitrification plant will be constructed of reinforced concrete and structural steelwork The
below-grade portion of the building structure will be of reinforced concrete construction, and the ‘
superstructure will be made of structural steelwork with a metal roof. The plant structure will be
supported by a reinforced concrete mat foundation. The cefl and cave floors and a portion of the cell and
cave walls will be lined with stainless steel to provide secondary containment for the process tanks.

Attachment 51-4-2
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Further information regarding secondary containment requirements, management of releases to sumps,
and descnptlons of sump types are found in Section 4.2.2.

Balance of Facilities (BOF)

The BOF will include, by definition, support systems and u1:tht1es required for the waste treatment _
processes within the four main process areas (pretreatment, LAW vitrification, HLW vitrification, and
laboratory). The BOF support systems and utilities will include, but not be limited to, heating and

- cooling, process steam, process water, chilled water, primary and secondary power supplies, and

compressed air. Regulated waste management units within the BOF include the HLW out-of-service
melter storage area, the LAW out-of-service melter storage area, the nonradioactive dangerous waste
storage area, and the central waste storage facility.

4.1.2 Pretreatment Plant

The pretreatment plant is designed to receive mixed waste from the DST system and separate and prepare -

the LAW and HLW feed streams for vitrification. The main functions perfonned at the pren‘eatment
plant are as follows:

Receive waste feeds from the Hanford Site DST system

Separate cesium, strontium; technetium, and TRU radlonuchdes from the waste feeds.
Segregate solids into the HLW feed stream.

Concentrate the separated radionuclides.

Adjust the concentration of the waste for vitrification.

Collect and monitor liquid effluents.

Blend waste fractions to optimize treatment steps.

The purpose of this section is to describe the major systems associated with the pretreatmerit plant.
Descriptions of process systems, ventilation systems, and mechanical support systems assoctated w1th the
pretreatment plant are provided in the following sections.

. F1gure 4A-1 presents the simplified flow figure for the WTP, Figure 4A-2 presents the simplified flow of

primary process systems, and the following figures, found in Appendlx 4A, provide additional detail for
the pretreatment plant:

*  Simplified process flow figures for process information

*  Typical system figures depicting common features for each regulated system

* - Simplified general arrangement figures showing locations of equipment and associated tanks
*  Waste management area figures showing plant locations to be permitied

*  Contamination/radiation area boundary figures showing contamination/radiation zones throughout
the plant
I
4.12.1 Waste Feed Reaceipt Process System (FRP)

The FRP receives waste from the DST system and pretreatment waste processing, facilitates sampling of
the waste, provides lag storage, and transfers the waste feed for subsequent treatment within the -

pretreatment plant.
The maih components of the FRP are:

Four waste receipt vessels (V11020A, V110620B, V11020C, and V11020D)

A cell containing the receipt vessels, including containment and vent;latlon features
Waste samphng eqmpment

Receipt tank mixing and transfer components

Attachm_eﬁf 51-4-3
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*  Piping associated with waste receipis and transfers’

Waste is received from the DST system through the inmer pipe of any one of three co-axial transfer pipes.
These pipes, equipped with leak detection systems within the outer pipe, allow receipt of the waste into
the four receipt vessels. Piping is also available to allow transfer of waste from one receipt vessel to
another, as well as allowing storage and return of treated wasté from within the pretreatment plant.

The waste receipt vessels are of stainless steel construction. Each tank is equipped with pulsejet mixers to -
mix the vessel contents and suspend solids. Reverse flow diverters are provided for each vessel to
transfer the waste, and each is equipped with an automated sampling system to allow confirmation of the .
individual tank waste characteristics. Waste recelpt vessels are vented to the Pretreatment Vessel Vent
Process System (PVP).

The cell containing the receipt vessels is partially lined with stainless steel to form a secondary
containment, This secondary containment will accommodate up to 100 % of the volume of the largest
vessel in the cell and will have a gradient {minimum 1%} designed to channel fluids to a sump. This
sump is equipped with liquid level detection and alarm capabilities and an ejector to allow transfer of
waste detected. Cell and vessel wash capabilities are installed for decontamination activitics. The receipt
vessels have internal wash rings for this purpose.

Instrumentation, alarms, controls, and interlocks will be provided for the FRP to indicate or prevent the
following conditions: .

*  Vessel contents overflow (level indication, controls, and passive overflow routes to the contingency
vessels) '

«  Inadvertent gas/steam flowing into the vessel or being generated causing pressurization {vessels .
vented to the vessel vent system, temperature indication)

. »  Loss of system integrity (vessel and sump level indications)

*  Loss of mixing function (air pressure/flow indication)

s Vessel overflow (fransfers from DST and into vessels not permitted if level is high because it may
cause overflow)

*  Inadvertent transfer (WTP permissive signals to transfer pumps operated by the tank farm contractor)

*  High temperature or 1evel in the system that could compromise system integrity (instruments,
alarms)

*  Inaccurate tank level (density compensator to adjust waste level indicated to actual level)

~ 4122 Waste Feed Evaporation Process System (FEP)

The primary functions of the FEP are to receive waste from the FRP and miscellaneous recycle streams,
10 evaporate a portion of the feed (reducing the volume and increasing the sodium concentration), to
transfer the waste to the Ultrafiltration Process System (UFP), to condense the overhead vapors and
transfer the condensate to the Radioactive Liquid Waste Disposal System (RLD), and to vent non-
condensable gases to the PVP for treatment.

The FEP is composed of two evaporator trains arranged in parallel. The evaporatdr trains can be operated
independently or at the same time depending on the evaporation needs.

The main components of the FEP are:

*  Two evaporator feed vessels (V11001A and V11001B)

Attachment 51-4-4
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¢ Two evaporator trains, each composed of a waste feed evaporator separator vessel (V11002A and
V11002B) with demisters, a reboiler, a recirculation pump, and overhead condensers

*  Single evaporator condensate pot (V11005)
*  Pumps and associated piping for transfer of waste

The waste feed evaporators are forced-circulation units operatmg under vacuum to reduce the operating
temperature. Each evaporator feed vessel has a pulsejet agitation system to provide mixing and to prevent
setthng of solids. The waste feed from the feed vessels is pumped continuously to the evaporator.

A pump maintains a high flow rate around the 'evaporatzon system. The pump transfers the waste through
the reboiler and back into the waste feed evaporator separator vessel. The recirculating waste stream is
prevented from boiling in the reboiler tubes by maintaining sufficient hydrostatic head to 1ncrease the
boiling pomt above the temperature of the liquor in the reboiler.

As the liquid travels through the reboiler, the hydrostatlc head diminishes and flash evaporation occurs as
the flow enters the waste feed evaporator separator vessel. The liquid continues to flash and the vapor
and liquid streams are separated. The liquid stream circulates in this closed loop and becomes more
concentrated, while the vapor stream passes to the evaporator overheads system. The concentrate off-take
comes from a pump and is discharged to evaporator concentrate buffer vessels (V12010A and V12010B)

. inthe UFP.

The vapor stream from the evaporator is condensed in the overhead system which contains a three-stage
condenser system consisting of a primary condenser, an inter-condenser, and an after-condenser. The
non-condensables from the after-condenser pass through the demister, which removes entrained droplets.
The non-condensables are then routed to the PVP for treatment. The condensed vapor from the overhead
system is collected iri a condensate pot and then transferred to process condensate vessels in the
Radioactive Liquid Waste Disposal System (RLD) for discharge to the Liquid Effluent Retention Facility
(I.LERF) and/or the Effluent Treatment Facility (ETF). If the condensate does not meet the LERF/ETF
waste acceptance criteria, the condensate from the system is recycled back through the waste feed
evaporation system.

Instrumentation, alarms; controls, and intérlpcks will be provided for the FEP to indicate or prevent the
following conditions: : .

*  Vessel contents overflow (level indication, controls, and passive overflow routes to the contmgency
vessels)

»  TInadvertent gas/steam flowing into the vessel or being generated causing pressurization (vessels
vented to the vessel vent system, temperature indication)

*  Loss of system integrity (vessel and sump level indications)

*  Loss of‘mixing function (air pressure/flow indication)

+  High temperature or high‘le'vel in the system that could compromise systerh integrity (instruments,
alarms)

4,1.2.3 Ultrafiltration Process System (UFP)

The UFP separates the concentrated waste feed from the evaporator system into a high solids stream,
referred to as the HLW feed stream and a solids free stream, the LAW feed stream. The separated solids
may undergo additional treatment (washing and/or leaching operation). These operations will be
performed in the UFP system. In addition, the LAW feed stream may require St/TRU removal. This
operation will also be performed in the UFP system prior to solids separation.

The main components of the UFP system are: _
Attachment 51-4-5
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¢ Two evaporator concentrate buffer vessels (V12010A and V12010B) each cqu1pped with pulse jet
mixers and ceoling jackets

*  Two concentrate transfer pumps

*  Two ultrafiltration feed vessels (V12011A and V1201 lB) each eqquped with pulse Jet mixers and
cooling jackets

*  Two ultrafilter feed pumps

*  Two ultrafilter trains, each containing three individual ultrafilter units [(Gl 2002A, G12003A,
(12004A) and (G12002B, G12003B, G12004B)]

*  Associated ultrafilter backpulsing equipment

¢  Three LAW permeate hold vessels (V12015A, V12015B, V12015C) each equipped with pulse jet
mixers

Ultrafiltration is 2 filiration process in which the waste stream is processed axially through the ultrafilters,
which are long bundles of permeable tubes. Solids free liquids pass radially through the permeable
ultrafilter tubes surface while the concentration of the solids in the recirculating stream continuously
increases. The resulting solids shuiry may need treatment such as caustic leaching and/or water washing
to reduce interstitial liquid buildup to minimize the quantity of glass produced. '

Waste is received from the FEP into the evaporator concentrate buffer vessels (V12010A and V12010B)
of the UFP system. The waste may be sampled here to determine the Ultrafiltration parameters. For
Envelope C feeds, chemicals are added to the evaporator concentrate buffer vessel to precipitate strontium
and TRU elements contained in the incoming waste stream prior to solids concentration by ultrafiltration.
Heat (if required) and agitation are applied to ensure that the precipitation process is completed.

The solids free stream generated by Ultrafiltration is designated as the LAW feed stream, which is then
routed to one of the three LAW permeate hold vessels (V12015A, V120158, or V12015C). Here, the
permeate is sampled for solids prior fo further processing, which includes cesium and technetium removal’
and additional evaporation prior to LAW vitrification.

The concentrated slurry may then be washed with process water or caustic leached to remove interstitial
liquid, soluble salts, and/or HLW glass limiting compounds and further processed through the ultrafilter.
The concentrated solids stream, or HLW feed stream, is transferred to the lag storage vessels (V12001D
and V12001E) of the HLW Lag Storage and Feed Blending System (HLP) and then on to the HLW
vitrification process. The treated solids may also be returned to the DST system via the FRP.

During waste processing, the permeability of the ulirafilters is reduced over time.. Re-establishing the
ultrafilters® permeability can be accomplished using one of two different methods which include
backpulsing with filter permeate or cleaning utilizing nitric acid or caustic. Backpulsing may be utilized
while the filter is in operation, but cleaning requires the filters to be out of operation. Filter performance

- will be monitored to determine when cleaning is required.

Instrumentation, alarms, controls, and interlocks will be provided for the UFP system as follows:

*  Vessels have level instrumentation with high alarms and trip functions to minimize the chances of
overflowing

*  Vessels have a designated overflow route designed to handle the largest possible flow rate into the
vessels

*  Level instrumentation and overflow piping with alarm set points will be used fo prevent the
overfiiling of the vessels and subsequent liquid discharge into the vessel vent system

Attachment 51-4-6
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* In case of an in-cell equipment failure, the waste will remain within the secondary containment .
(C5 cell) which will have an engineered route back into the process

*  Leaks will be detected via sump instrumentation

4.1.24 HLW Lag Storage and Blending Process System (HLP)

The HLW HLP receives the HLW feed stream from the UFP. It provides lag storage for the high solids
slurry and blends HLW vitrification feed prior to transfer and subsequent processing in the HLW
vitrification plant. The system also provides for blendmg of cesium and technetium recovered from the
LAW treatment process into the HLW feed stream prior to transfer to the HLW vitrification plant. -

The main components of the HLP are:

+  Strontium/TRU lag storage vessels (V12001 A and V12001C)
*  Lag storage vessels (V12001D and V12001E)

*  HLW feed blending vessel (V12007)

*  Associated pumps and piping

High solids waste, designated as the HLW feed stream, is received from UFP and stored in the lag storage
vessels. The waste stored in these vessels is sampled to determine blending and to comply with
vitrification parameters of IHLW. In the HLP, strontium/TRU precipitate slurry is segregated from the
other HLW sluiry, and stored in the strontium/TRU lag storage vessels,

The HLW feed stream is routed from the lag storage tanks to the HLW feed blending vessel. The HLW
feed blending vessel also receives cesium and technetium that has been recovered from the LAW feed
stream in the waste treatment process. The cesium and technetium addition rates to the HLW feed stream
are controlled based upon the resuits of the's'ampling previously conducted in the HLW lag storage
vessels. The final blended HL'W feed stream is then transferred to the HLW vitrification plant for final
treatment and 1mm0b1112at10n Alternatively, the blended HLW feed stream may be returned to the DST.

system.
Instrumentation, alarms, controls, and interlocks will be provided for the HLP as follows:

*  Vessels have level instrumentation with high alarms.and fnp functions to minimize the chances of
overﬂowmg

*  Vesselshavea des1gnated overﬂow route designed to handle the largest possible flow rate into the
vessels

*  Level instrumentation and overflow piping with a]arm/tnp set points will be used to prevent the
overfilling of the vessels and subsequent liquid discharge into the vessel vent system

* Incase of an in-cell equipment failure, the waste will remain within the secondary containment
(C5 cell) which will have an engineered route back into the process '

*  Leaks will be detected via sump instrumentation: located in the cell sump

4.1.2.5 Cesium Ton Exchange Process System (CXP)

The primary function of the CXP is to remove cesium from the LAW feed stream. This is accomplished
using a series of ion’ exchange columns containing a resin that preferentially extracts cesium. Elution of
the cesium-loaded resin is accomplished using dilute nitric acid. . The cesium-loaded nitric acid is then
routed to the Nitric Acid Recovery Process System {(CNP) with the cesium ult:mately processed in the
HLW melter.

. The main components of the CXP are:

Atftachment 5_ 1-4-7
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Four cesium ion exchange columns (C13001, C13002, C13003, and C13004) for cesium removal
LAW feed vessel (V13001)

Caustic rinse collection vessel (V13008)

Two treated LAW transfer pumps

Other equipment includes a vessel for recelpt and transfer of the caustic rinse. Transfer of the caustic
rinse is accomplished using reverse flow diverters. In addition, the cesium reagent vessel is used to
supply demineralized water and caustic solutions, as well as to supply reagents (nifric acid, demineralized
water, and caustic solution) for elution.

The CXP uses four columns operating in series. At any given time, only three of the ion exchange
columns are operating in the loading cycle, removing cesium from the LAW feed stream, for purposes of
column loading efficiency. The order of the columns may be rotated in series so that any of the columns
may be in the lead position. The remaining ion exchange column is being eluted and regenerated, having
its spent resin replaced, or is regenerated and in a standby mode. After a lead column is eluted, it
typically becomes a lag column in the next loading cycle.

The concentration of cesium in the feed stream is monitored prior to and following each ion exchange
column. When cesium is detected above an established set point following an ion exchange columm, that
column is taken out of the loading cycle, eluted, and the resin bed regenerated while the other columms are
placed into the loading cycle.

Elution is part of a resin bed re geﬁeration cycle that typically includes the following steps:

*  Displacement of residual LAW feed stream in the column by rinsing with dilute caustic solution to
prevent the potential of precipitating aluminum hydroxide from the LAW feed stream at low pH
values. This caustic rinse is collected in the caustic rinse collection vessel.

+  Displacement of residual dilute caustic solution from the column with demineralized water to
prevent an acid-base reaction during elution.

¢  TElution of eesrum ions with dilute nitric acid.

+  Displacement of residual acid from the column with demineralized water to prevent an acid-base
reaction with the caustic rinse.

*  Regeneration of the resin with caustic solution,

* After a number of leading and regeneration cycles, the resin is expected to lose performance and is

termed “spent.” The number of cycles depends on LAW feed constituents, operating temperatures,
properties of the resin, radiation exposure, and LAW feed throughput rates. The spent resin is slurried
with recycled resin flush solution and flushed out of the column into the Spent Resin Collection and
Dewatering Process System (RDP) for resin disposal. A slurry of fresh resin is prepared n the Cesium
Resin Addition Process System (CRP) and then added to the coh]mn as aion exehange column bed
replacement. : : .

A standby elution system is prowded by three tanks; one contamlng nitric acid, another containing
demineralized water, and a third tank containing sodmm hydroxide. Each tank has a volume sufficient to
fully elute one fully loaded column, and one partially loaded column. The tanks are located at an
elevation sufficiently high above the ion exchange columns to provide enough hydrostatic head to flow
through the reagent vessel, pumps one of the ion exchange columns, and associated piping.

Instrumentation, alarms controls, and interlocks will be provrded for the CXP to md:cate or prevent the
following conditions: .

|
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*  Overfilling: Vessels are protected against overfilling by liquid level indication, and high-level L,
instrumentation interlocks to shut off feed sources, as required. Overflow piping from each vented L
vessel prevents liquid from entering the vent system.

*  Overheating: Temperature regulation is provided to the ion exchange columns by-a chilled water
supply that operates continuously. Temperature indication is provided-on each 1 ton exchange
column, and chilled water return lines will be monitored for flow.

s Leakage of process 11qu1ds into chilled water: Chilled water return lines will be momtored for
contamination. -

¢ Overpressurization: Pressure relief for each ion exchange column is provided by a relief valve that
discharges to a piping header that is vented to the LAW feed vessel.

*  Loss of containment: Vessels are protected against containment loss by liquid level indication, . -
high-level interlocks to shut off feed sources, and PCS control and alarm functions, as required. The
cell, which drains to a sump, contains liquid leakage in this system. The cell is lined with stainless
steel, and sump level instrumentation detects liquid leakage into the cell. '

*  Inadvertent transfers of fluids: System sequential operations are properly interlocked to prevent
- inadvertent transfers at the wrong time or location.

*  Reverse flow diverter failiure: Where needed, system vessels using reverse flow diverters
. incorporate dual reverse flow diverter system redundancy into the design to prevent loss of process
function and to maintain appropriate liquid levels in vessels if one of the reverse flow d1verters
should fail.

s
S

~*  Column hydrogen venting: Each colummn is provided with a separate vessel to continuously collect

and vent hydrogen generated in the columns. Hydrogen is vented through a restriction orifice to the
vessel vent system. Auir is continually purged into the vapor space in the hydrogen venting vessel to
ensure that the concentration of hydrogen is maintained in an acceptable range . R

4.1.2.6 Cesium Nitric Acid Recovery Process System (CNF) : : N

The CNP recovers nitric acid that was previously used for cesium ion exchange resin bed regeneration so
that the nitric acid can be reused. In addition, this system concentrates and transfers to storage the cesium
extracted from the ion exchange system for incorporation into the HLW melter feed. E

The main components of the CNP are:

The evaporator and reboiler

A rectifier column

Primary and afier-condensers

A pulse pot

Cesium concentrate lute pot (V13030)
Eluate contingency storage vessel (V13073)
Recovered nitric acid vessel (V13028)

During the process of regenerating the cesium ion exchange resin beds, eluate composed of cesium-
bearing nitric acid will be fed to the nitric acid recovery evaporator operating under reduced pressure. A
closed-loop circulation stream is fed from the evaporater to the steam heated reboiler and back to the
evaporator. This heat input is the motive force for the evaporative process.

Vapors from the evaporator, composed primarily of water and nitric acid, are sent to the refluxed rectifier
column where the nitric acid is recovered. Recovered nitric acid is ¢ollected in the recovered nitric acid
vessel for reuse in the regeneration of cesium ion exchange column resin beds. Water vapor is recovered .

from the system’s primary and after-condenser routed through the waste feed evaporator, and collected in . .
the Plant Wash and Disposal System (PWD). These condensers are water cooled shell-and-tube heat
exchangers. The effluent collected from these condensers is neutralized before being recycled to the e

Attachment 51-4-9
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Treated LAW Evaporator Process System (TLP). Uncondensed vapors exiting from the after-condenser
are routed to the PVP for further treatment.

The cesium concentrated in the evaporator is routed to the HLW feed blending vessel (V12007), for

blending and incorporation into the HLW melter feed stream. This cesium concentrate may also be stored

in the eluate contingency storage vessel which is equipped with cooling coils for hcat removal.

Because the cesium nitric acid recovery evaporator operates under reduced pressure, the feed stream to
the evaporator is passed through a pulse pot and enters the evaporator through the cesium concentrate lute
pot. This process maintains the negative pressure on the evaporator system. The concentrated cesium
stream exiracted from the evaporator also passes through the cesium concentrate lute pot.

Some nitric acid 1s consumed during the elution process requiring that fresh acid be added to the
recovered nitric acid stream to bring the contents back to the original volume. Depending on the
concentration of the recovered acid sample, some pH adjustment may be necessary Fresh nitric acid is
delivered to the recovered nitric acid vessel, as necessary.

The CNP only operates when a cesium ion exchange column is in the process of having its resin bed
regenerated through an elution process. When elution of a cesium ion exchange columm is not taking
place, the nitric acid recovery system is maintained in a standby mode. The major vessels of the CNP are
equipped with internal wash rings for decontamination of the system.

Instruméntation, alarms, controls,; and interlocks will be provided for the CNP to indicate or prevent the
following c¢onditions:

*  Overfilling: Vessels are probected agamst overfilling by liquid level indication, high-liquid-level
instrumentation interlocks to shut off feed sources, and PCS control functions with hard-wired trips,
as required. Overflow piping from each vented vessel prevents liquid from entering the vent system.

*  Cooling system failure in concentrate storage vessel: Due to the heat generated in the eluate -
contingency storage vessel from cesium decay, two cooling coils (one operating and one spare) with
a cooling water supply are provided for temperature control. If a failure should occur in the cooling
water system, the vent system is designed to remove adequate heat to delay the advent of boiling of
the concentrate. A process water line is available for makeup water to the vessel to counteract
evaporation of the water in the concentrate.

»  Loss of containment: Vessel containment loss is detected by Hquid level indication in the cell sump,
and in the event of an extremely low liquid level, PCS controls and alarms will function as required,
including shutoff of feed sources. The cell, which drains to a sump, contains liquid leakage in this
system, and a steam ejector is used to empty the sump as needed. The cell is lined with stamless
steel.

*  Loss of cooling water to condenser: If there is a loss of normal cooling watcr, and backup cooling
water is not available, the vacuum ejectors sysiem and the evaporator will automatically shut down.

*  Inadvertent transfers of fluids: System sequential transfer operations are interlocked.

4.1.2.7 Cesinm Resin Addition Process System (CRP)

The purpose of the CRP is to provide a means to add fresh resin to the cesium ion exchange columns.
The systern provides for preparation of the fresh cesium resin by hydraulically removing fines from the
bulk of the resin partlcles as well as transfer to the ion exchange columns as a slurry, by gravity flow.
The cesium resin is chemically conditioned after transfer to a column. The CRP is located at a point over
the cesium ion exchange columns which allows optimum operational efficiency.
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Cesium is removed from the LAW feed using the ion exchange resin. Each batch of the resin has a B —
limited useful operating life after which it must be removed from the jon exchange colunm and replaced
with fresh resin.

Fresh resin is delivered per specification by the vendor. It is then transferred from bulk storage with the
aid of handling/conveying equipment to a feed hopper mounted on the top of the cesium resin addition
vessel. The cesium resin undergoes resin conditioning processes in the cesium ion exchange columns;
therefore, only water is added prior to adding the cesium resin into the vessel. The resin is transferred to
an ion exchange column as a shury by gravity flow.

"There is an air gap vessel, located on the slurry downcomers to the cesium ion exchange columns in the

resin addition valve bulge. The function of the air gap vessel is to prevent back-flow of potentially
contaminated gas, resin, or liquid, caused by a leaky or misaligned valve, from feeding back into the resin
addition vessel. In the unlikely event of back-flow into the air gap vessel, gas is vented to the PVP and
other constituents overflow into the plant wash vessel.

The cesium resin must be conditioned before processing the LAW feed stream through the jon exchange
column. The purpose of conditioning is to fully expand the resin and convert the resin into the right ionic
form for cesium removal. The cesium ion exchange resin is conditioned in the ion exchange column to
utilize disposition of the acidic and caustic conditioning solutions through plant processes.

- Instrumentation, alarms, controls, and 1nterlocks will be prowded for the CRP indicate or prevent the

following conditions:

*  Pressure in cesium resin addition vessel High pressure will alarm; interlock to check vessel status
and readiness to receive resin. : P

*  Level in cesium resin addition vessel: Vessel is eqmpped w1th level controller; alarms at high level R
and low level; appropriate transfer valves automatically close.

*  Pressure in cesium resin addition vessel: At a set pressire level, the pressure is released into the
vessel area. ‘ -

*  Vacuum in cesium resin addition vessel: At a set pressure level atmosphenc air is drawn in.
s Level in cesium resin overflow tank: At high level, flow from the screen is shut off,

¢ Overflow recycle pump discharge pressure: Alarms at low discharge pressure; the operator checks
on the operation of the pump. A low-low pressure will alarm.

*  Differential pressure across the fines overflow filter: A high dlfferent:lal pressure indicating a
plugged filter will be alarmed. A low differential pressure indicates failure of the filter.

4.1.2.8 Technetinm Ion Exchange Process System (TXP)

The primary function of the TXP is to remove technetium from the LAW feed stream: This is -
accomplished using a series of ion exchange colummns containing a resin that preferentially extracts

technet[um.
The main components of the TXP are:

* Four technetium ion exchange columns (C43006 C43007, C43008, and C43009) for technetium
removal

*  Three treated LAW buffer vessels (V431 10A, V43110B, and V431 10C)

* A technetium ion exchange buffer vessel (V43001) - ' ) : ' o

* A caustic rinse collection vessel (V43056) with reverse flow diverters Lo

*  Two technetium feed pumps and associated piping
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Other equipment associated with this system includes the technetium reagent vessel for caustic solutions
and process water addition and two transfer pumps for reagents and water flushes.

The TXP uses four columns operating in series. At any given time, only three of the ion exchange
columns operate in the loading cycle, removing technetium from the LAW feed stream. The order of
these columns may be rotated in series so that any of the columms may be in the lead position. The
remaining ion exchange column is being eluted, having its spent resin replaced, or is in a standby mode
After a lead column is eluted, it typically becomes a lag column in the next loadmg cycle.

The concentration of technetium in the treated LAW is monitored between colummns and on the inlet line
to the treated LAW buffer vessels. When technetium is detected above an established set point following .
an ion exchange column, that column is taken out of the loading cycle and the resin bed is regenerated
while the column that was out of service is returned to the loading cycle.

Flution is part of the resin bed regeneration cycle that typically includes the following steps:

»  Displacement of residual LAW feed in the colurmn by rinsing with dﬂute caustic solution to prevent
the precipitation of aluminum hydroxide.

*  Rinsing of the ion exchange column with process water to prevent caustic from mixing with eluate
that is transferred to the technetium eluant recovery system during the elution step.

*  Ehstion of sodium pertechnetate on the loaded resin with warm water from the eluant recovery
system.

*  pH adjustment of the resin bed by ﬂushing with sodium hydroxide solution to prevent precipitation
of aluminum hydroxide during subsequent LAW feed processing,

The ehiate from the resin bed regeneration is collected and transferred to the Technetium Eluant Recovery
Process System (TEP) for recycling, The.concentration of technetium in the eluate is monitored until
only limited concentrations of technetium are detected in the eluate leaving the column. The process -
water eluate is-sent to the technetium eluate receipt vessels for further processing to recover the
concentrated technetium product The water is recovered in the technetium eluant reécovery system for
reuse as eluant.

After a number of loading and regeneration cycles the resin is expected to lose performance and is termed
“spent.” The number of cycles depends on LAW feed constituents, operating temperatures, properties of
the resin, radiation exposure, and LAW feed throughput rates. The spent resin is slurried with recycled
resin flush solution and flushed out of the column to the Spent Resin Collection and Dewatering Process
Systermn (RDP). A slurry of fresh resin is then added to the column as a bed replacement.

Instrumentation, alarm's,_ controls, and interlocks will be provided for the TXP to mdicate or prevent the
following conditions:

. Overﬁlling': Vessels are protected a'gainst overfillimg by liquid level indicaﬁdn, and high-level
instrumentation interlocks to shut off feed sources, as required. Overflow piping from each vented
vessel prevents liquid from entering the vent system.

*  Overpressurization: Pressure relief for each ion exchange column is provided by a relief valve that
discharges to a piping header that is vented in the technetivm reagent vessel.

* Loss of containment: Vessels are protected against containment loss by liquid level indication,
low-level interlocks to shut off feed sources and PCS control and alarm functions, as required. The
cell, which drains to a sump, contains liquid leakage in this system. The cell is lined with stainless
steel, and sump level instrumentation detects liquid leakage into the cell. '
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*  Inadvertent transfers of fluids: System sequential operations are properly interlocked to prevent
inadvertent transfers at the wrong time or location.

*  Reverse flow diverter failure; Where needed, system vessels using reverse flow diverters
incorporate dual reverse flow diverters system redundancy into the design to prevent loss of process
function and to maintain appropriate liquid levels in vessels if one of the reverse flow diverters
should fail. _

*  Column venting: The valves for each ion exchange column are interlocked with the colurnn vent -

- valve so that the vent valve closes when feed valves open to the ion exchange columm. Similarly, the
vent valve is closed during spent resin removal. The vent valve opens when a column isidle. . -

4.1.2.9 Technetium Eluant Recovery Process System (TEP)
The TEP recovers water from the eluate that was previously used for technetium ion exchange resin bed

- regeneration so that it may be reused. In addition, this system concentrates and transfers to storage the

technetium extracted from the ion exchange system for mcorporatlon into the HLW melter feed.
The main components of the TEP are:

*  Technetium eluant recovery evaporator (V43069) and reboiler
* A rectifier column '

-*  Primary and after-condensers

= A pulse pot

*»  Technetium concentrate lute pot (V43072)

»  Eluate contingency storage vessel (V13073 included in the Cesium Nitric AC]d Recovery Process
System [CNP])

*  Recovered technetium eluant vessel (V43071)

During the process of regenerating the technetium ion exchange resin beds, eluant composed primarily of
technetium-bearing water will be fed to the technetium eluant recovery evaporator operating under
reduced pressure. A closed loop circulation stream is fed from the evaporator to the steam heated reboiler
and back to the evaporator. This heat input is the motive force for the evaporative process. '

Vapors from the evaporator, composed primarily of water vapors, are sent to the refluxed rectifier.
column, where the majority of the water is recovered in the rectifier columm underflow, This recovered
water is collected in the recovered technetium eluant vessel for reuse in the regeneration of technetium
ion exchange column resin beds. Additional water vapors are recovered from both of the systems
condensers (primary and after-condenser) and the condensate is routed to the Plant Wash and Disposal
System (PWD). These condensers are water cooled shell-and-tube heat exchangers. Uncondensed vapors
exiting from the after-condenser are routed to the PVP for further treatment. :

The technetium concentrated from the evaporator is routed to the HLW feed blending vessel (V12007),
for blending and incorporation into the HLW melter feed stream. The technetium concentrate from the
evaporator can alternatively be stored in the eluate contingency storage vessel.

Because the technetium eluant recovery evaporator operates under reduced pressure, the feed stream to
the evaporator is passed through a pulse pot and enters the evaporator through a lute pot. This process
maintains the negative pressure on the evaporator system. The concentrated technetium stream extracted

from the evaporator also passes through a lute pot,

The TEP only operates when a technet:mm ion exchange column is in the process of having its resin bed

" regenerated through an elution process. When elution of a technetium ion exchange column is not taking
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place, the TEP is maintained in a standby mode. The maj or vessels of the TEP are equipped with internal
wash rings for decontamination of the system.

Instrumentation, alarms, controls, and interlocks will be provided for the CRP indicate or prevent the
following conditions:

*  Overfilling: Vessels are protected against overfilling by liquid level mdioanon high liquid level
instrumentation interlocks to shut off feed sources, and PCS control functions with hard-wired trips,
as required. Overflow piping from each vented vessel prevents liquid from entering the vent system.

+  Loss of containment: Vessel containment loss is detected by liquid level indication in the sump. In.
the event of an extremely low liquid level in a process vessel, PCS control and alarms will function
as Tequired, including shutoff of feed sources. The cell, which drains to a sunp, will contain liquid
leakage in this system, and a steam ejector is used to empty the sump as needed. The cell is lined
with stainless steel.

- o Loss of cooling water to condenser: If there is a loss of normal cooling water, and backup cooling

water is not available, the vacuum ejectors system and the evaporator will automatically shut down.
«  Inadvertent transfers of fluids: System sequential transfer operations are interlocked.

4.1.2.10 Technetium Resin Addition Process System (TRP)

The purpose of the system is to provide a means to add fresh resin to the technetium ion exchange
columns. The TRP provides for preparation of the technetium resin by hydraulically removing fines from
the bulk of the resin particles. The system also provides for transfer to the ion exchange columns as a

_shurry by gravity flow. The resin is chemically conditioned in the ion exchange column. The system is -

located at a point over the technetium ion exchange columns which allows optimum operational
efficiency. '

Technetium is removed from the LAW feed stream using an ion ex¢hange resin. Each batch of the resin
has a limited useful life after which it must be removed from the ion exchange column and replaced with
fresh resi.

Fresh resin is added to, prepared in, and slurried for transfer from the technetium resin addition vessel.
Process water is added to make up the required slurry which is gently agitated mechanically to suspend
the fine particles. Next, fines are removed from the shiry. The resin is gravity transferred as a slurry to
the technetium ion exchange columns. The conditioning process involves soaking the resin in caustic,
There is an air gap vessel located at the four slurry downcomers to the technetium ion exchange colummns
in the resin addition valve bulge. The function of each air gap vessel is to prevent back-flow of
potentially contaminated gas, resin, or liquid, caused by a leaky or misaligned valve, from feeding back
into the resin addition vessel.

Instrumentation, alarms, controls and mterloeks will be provxded for the TRP mdicate or prevent the
following conditions:

* Pressure in technetium resin addmon vessel High pressure wﬂl alarm; interlock to check Vessel
status and readiness to receive resin.

*  Level in technetium resin addition vessel: Vessel is equipped with level controller alarms at hlgh
level and low level; appropriate transfer valves automatically close.

*  Pressure in technetivin resin addition vessel: At a set pressure level, the pressure is released into the
vessel area,

*  Vacuum in technetium resin addition vessel: At a set pressure level, atmosphene air is drawn in.
*  Level in technetium resin overflow tank: At high level, flow from the screen is shut off.

Attachment 51-4-14



OO0~ N W N

b b ek
N = O

—
oW

—t
LA

e i ey
& 00 ~1 N

N b
—

NN
W b2

N S N R N R AN AR AN AR AN RSN SN S S )
upooqc\uwﬁmmwc:»\oooqc\m-hwwn—o\ooo-qc\m-l:-

WA7890008967, Attachment 51
Rlver Protection Project Waste Treatment Plant
04/04

~*  Overflow recycle pump discharge pressure: Alarms at low discharge pressure; the operator checks L

~on the operation of the pump. A low-low pressure will alarm. T

*  Differential pressure across the fines overflow filter: A high differential pressure indicating a
plugged filter will be alarmed. A low differential pressure indicates failure of the filters.

4.1.2.11 Treated LAW Evaporation Process System (TLP)
The primary functions of the TLP are as follows:

*  Receive waste from the treated LAW collection vessels following technetium removal

*  Receive and neutralize submerged bed scrubber purge from LAW vitrification

*  Evaporate a portion of the feed (reducing the volume and increasing the sodium concentratlon)
Transfer the waste to the Treated LAW Concentrate Storage Process System (TCP)

Condense the overhead vapors and transfer the condensate to the Radioactive Liquid Waste D15posa]
System (RLD)

*  Vent non-condensable gases to the PVP for treatment -

The TLP is composed of a single evapbrator train and contains the following main components:

*  Two LAW submerged bed scrubber purge receipt_ vessels (V45009A and V45009B)

e A single evaporator train composed of the LAW evaporator separator 'vé_ssel (V41011) equipped with

demisters, a reboiler, a recirculation pump, and overhead condensers
* A single evaporator condensate pot (V41013)

*  Pumps and associated piping for transfer of waste P
The treated LAW evaporator is a forced-circulation unit operating under a vacuum to reduce the operating

temperature. The treated LAW from the TXP will be transferred to the TLP. The treated LAW buffer

vessels (V431 IOA/B/C) will be configured in such a way that one will be filling, one will be feeding the

LAW evaporator separator vessel, and one will be full empty, or out-pf-service. Submerged bed

scrubber purge liquor from the LAW vitrification plant is received and neutralized in one vessel while

being fed to the LAW evaporator separator vessel from another vessel. Addmonally, off-specification

effluent may be received from the Plant Wash and Disposal System (PWD).

The two feeds to the LAW evaporator separator vessel are pumped contmuously to the rec1rculat10n
pump.

The recirculation pump maintains a high flow rate around the evaporation system, The recirculation
pump transfers the waste through the reboiler and back into the LAW evaporator separator vessel. The
recirculating waste stream is prevented from boiling in the reboiler tubes by maintaining sufficient
hydrostatic head to increase the boiling point above the temperature of the liquor in the reboiler.

As the liquid travels through the reboiler, the hydrostatic head diminishes and flash evaporation occurs as
the flow enters the LAW evaporator separator vessel. The liquid continues to flash and the vaporand
liquid streams are separated. The liquid stream circulates in this closed loop (becoming more
concentrated), while the vapor stream passes to the evaporator overhead system.

The concentrated waste stream is pumped continuously out of the evaporator system. The concentrate

off-take is situated on the suction line of the recirculation pump. The concentrated waste stream is
discharged to the treated LAW buffer vessels (V43110A/B/C). :
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The vapor stream from the evaporator is condensed in the overheads system which contams a multi-stage
condenser system consisting of a primary condenser, an intercondenser, and an aftercondenser. The non-
condensables from the aftercondenser pass through the demister, which removes entrained droplets. The
non-condensables are then routed to the PVP for treatment. The condensed vapor from the overheads
system is collected in a condensate pot and then transferred to process condensate vessels in the RLD for
discharge to the ETF. If contaminated, the condensate from the system is recycled back through the TLP._

Condensate from the primary condenser is monitored contmuously for activity. Tn the event of activity
breakthrough being detected, a treated LAW evaporator system shutdown is initiated and the contents of -
the evaporator condensate pot are transferred to a LAW submerged bed scrubber purge receipt vessel.

The evaporator recirculation pump will not automatically be stopped in case of a treated LAW evaporator
process system shutdown. This is to prevent setﬂmg of solids within the recircuiation loop, which may
cause a blockage

Instrumentation, alarms, controls, and interlocks w111 be prowded for the TLP mdlcate or prevent the
following conditions:

*  High level in separator vessel: Stop evaporator feed pumps.
e Low level in separator vessel: Stop concentrate take-off pumps.

»  Breakthrough detected in condensate pot: Close clean condensate transfer vatves and recycle
contaminated condensate to receipt vessel. ' '

*  Low level in condensate pot: Close condensate transfer valves.

4.1.2.12 Treated LAW Concentrate Storage Process System (TCT)

The primary. functions of the TCP are to receive treated waste from the pretreatment process, to provide
buffer storage capacity, and to transfer waste to the LAW vitrification plant.
_ , ‘ 3 M

The main components of the TCP are:

*  LAW buffer storage vessel (V 41001) equipped with steam inj ection heating
* . Pulse jet mixer
*  Transfer pump and associated piping

Treated LAW concentrate is normally received by the LAW buffer storage vessel from the treated LAW
evaporator in the TLP.

Pulsejet mixers will agitate the contents of the LAW buffer storage vessel. Agitation of tank contents
ensures that solids in the treated LAW concentrate are suspended prior to transfer, improves heat transfer
into the solution from steam injection, and prevents the settling of solids. The temperature of the LAW
buffer storage vessel will be monitored and controlled with steam injection to avoid precipitation of
solids. .

Treated LAW concentrate will be transferred to the LAW vitrification plant via pipelines within
underground trenches. A duty and standby pipeline will be installed to. minimize disruptions to facility
throughput in the event of a leak. The plpelmes will be coaxial to detect and contain leaks. Following a
treated LAW concentrate transfer, the pipe will be flushed with two pipe volumes of water to clear the
line and minimize the chance of the line blocking. The transfer pipe and annulus will drain to a Plant
Wash and Disposal System (PWD) vessel.

The following _I_ist provides an overviéw of the safety and interlock features for the TCP:
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*  Normal operation control at high level: Stop PCS controlled transfer sequence.
*  Failure of the PCS to stop transfer sequence; PCS software trip and alarm on PCS sources of feed.

*  Failure of PCS software: Ifrequlred, the hardwired 1::1p would act on PCS sources of feed and on
isolation valves.

4.1.2.13 Spent Resin Collection and Dewatering Process System (RDP)

The RDP provides for the periodic removal of spent cesium and technetium ion exchange resin and the -
subsequent replacement with fresh resin.

- The primary components of the RDP include:

*  Two spent resin collection vessels (V43135A and V43135B)

*  Aresin flush collection vessel (V43136)

*  Resin dewatering moisture separation vessel

The spent resin collection process is initiated by flushing an eluted-ion exchange column and
hydraulically discharging the contents into either of two spent resin collection vessels. In these vessels,
the resin slurry will be circulated, monitored for cesium and technetium content, and delivered to a
sampling system to determine whether the resin is in compliance with the receiving TSD unit’s waste
acceptance criteria. Resin that does not meet the predetermined treatment limits for ¢esium and
technetium content will be routed back to the ion exchange columns for re-elution. Spent resins that meet
the receiving TSD unit’s waste acceptance criteria will be dewatered, containerized, and stored within the
pretreatment plant until transferred to a Hanford TSD unit.

‘At times, internal decontamination of vessels may be requited. The vessels-are fitted with wash rings for

decontamination by flushing. Wash systems will be able to introduce water, caustic, and acid. The
stainless steel-clad cell is also fitted with a cladding wash system for decontanunatlon of the walls and
ﬂoor

_Dent Resm Removal :

Spent resin is removed from each ion exchange column mdependently as 2 batch operation. Resin is first
eluted and then hydraulically discharged under pressure from the ion exchange column by fluidizing the
bed of resin with a flush liquor (demineralized water or caustic solution). The resin flush liquor is stored
in the resin flush collection vessel and is delivered to the ion exchange columns by transfer pump.

Spent resin slurry from the ion exchange columns is collected in the two spent resin collection vessels. In

order to obtain good resin fluidization and subsequent transfer to the resin dewatering container, water
above the resin is recirculated through eductors installed inside each vessel at two levels. The function of
the upper eductors located in the water above the settled resin bed is o create the jet mixing action and
necessary velocity to initiate the mixing of resin and water. The lower eductors induce vortexes over the”
entire vessel volume to assure uniform suspension of the resin. Process water may be used as necessary
to adjust the resin concentration. No additional fresh water is introduced into the vessels unt11 lines are
flushed at the end of a resin transfer.

The spent resin from the spent resin collection vessels is transferred to the dewatering container by
recirculating the liquid through mixing eductors and into the resin bed at the bottom of the collection
vessels, The recirculating resin is monitored for cesium (gamma) or technetium (beta) by radiation
monitors to determine if cesium and technetium have been sufficiently removed from the resin for
disposal. Spent resin that contains cesium in excess of allowable limits is recycled to a cesiumion
exchange column for an additional elution cycle. Spent resin that contains technetium in excess of
allowable limits is recycled to a technetiumion exchange column for an additional elution cycle. After
completing the additional elution cycle, the resin is transferred back to the spent resin collection vessels

Attachment 51-4-17

"/

@,

o



W~ wbhl—

WA7890008967, Attachment 51
. River Protection Project Waste Treatment Plant
04/04

where it again begins recirculation. The spent resin is also analyzed to assure it complies with the
receiving TSD unit’s waste acceptance criteria.

Resin Dewatering

Following assurance that the spent resin is in compliance with the receiving TSD unit acceptance criteria,
the pump discharge to the dewatering container is opened to fill the waste container to a predetermined
level. When the transfer operation is completed, process water is used to flush resin remaining in the
transfer pump and line to the dewatmng container and the suction line is ﬂushed back into the two spent
resin collection vessels.

First, a gross dewatering removes excess water while the resin is pumped to the container and after it enters
the container. Next, a dewatering vacuum pump is used to remove water from the resin. The container
filtration system includes a moisture separator vessel. Circulation of 2 warm, dry air stream through the
spent resin picks up moisture. The moist air stream is cooled and circulated to the moisture separation
vessel where the moisture (water droplets) is separated. The blower sucks the dry air from the separation
vessel and circulate the air to the resin again. When the water content in the resin is reduced to an
acceptable level, the resin is dewatered.

The resin flush collection vessel receives flush liquor from the resin dewatering operation, and also
receives resin transport liquor from the cesium and technetium ion exchange columns during the addition
of fresh resin. The streams are stored for reuse as resin flush liquor. If the combined inputs into the resin
flush collection vessel exceed its storage capacity, then the excess liquor is recycled to the Waste Feed
Evaporator Process System (FEP). Aresin flush transfer pump can be used to recirculate liquor to the
resin flush collection vessel in order to mix the contents of the vessel and allow for sampling prlor to
transfer of the flush liquor to the resin flush collection vessel.

Instrumentation, alarms, controls, and interlocks will be prowded for the RDP mdwate or prevent the

following conditions:

. Overﬁlling: System vessels and the dewatering container are protected against overfilling by liquid
level indication, high-level instrumentation interlocks to shut off feed sources; and PCS control
functions backed up by hard-wired trips as required. Overflow piping ﬁ'om each vented vessel
prevents liquid from entering the vent system.

*  Loss of containment: Vessels are protected against containment loss by liquid level indication, and

by PCS control and alarm functions as required, including shut-off of feed sources. The cell, which

* drains to a sump, will contain liquid leakage in this system. The cell is lined with stainless steel and
sump liquid level instrumentation will detect liquid leakage into the cell.

*  Tnadvertent transfers of fluids: System sequential operations are properly interlocked to prevent
inadvertent transfers at the wrong time or location.

*  Loss of pumping function: Operation of pumps is not permitted or pumps are shut down if there is
indication that the pumping system has plugged, lost its integrity, or ceased to function properly, or if
pumpmg/rccemng vessel conditions warrant a pump shutdown. These conditions could be indicated
by:

— High or no electrical current indication
—  Abnormal pumping/receiving vessel conditions

4,1.2.14 Pretreatment Maintenance

The pretreatment plant will include a maintenance facility that will enable remote and hands-on
maintenance of wet process equipment, and will consist of the following systems.

"+ Pretreatment In-Cell Mechanical Handling System (PIH)
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*  Pretreatment Filter Cave Handling System (PFH)
. Rad:oachve Solid Waste Handlmg System (RWH)

The _md;wdual systems and their primary functions are described below:

‘Pretreatment In-Cell Mechanical Handling System (PIH)

The purpose of this system is to provide a method for performing maintenance on process equipment in

- the process gallery hot cell. The eqmpment in the system will perform the followirig functions:

*  Lifting, holding, transporting, 1nsta11mg/uncouplmg process equipment and failed i in cell cranes and
powered manipulators

*  Disassembling, repairing and reassembling failed contaminated process equlpment remotely
*  Providing fixtures for holdmg components while doing work
*  Decontamination and monitoring to contaminated equipment

Typical process equipment that the system will handle are pumps, valves, jumper.s, small vessels, and

ancillary equipment and/or tools. Maintenance equipment requiring periodic servicing by this system will

include cranes, manipulators, and decontammatlon and disassembly tools from the radicactive solid waste
handling system.

Equipment in this system will include: _

Overhead cranes
Manipulators (powered and manual)
Shield and airlock doors
Size reduction equipment (cutters, shears, etc.)
Associated support equipment, like impact wrenches and spreader bars
Retrieval docking mechanism : -
Fixtures
- Fasteners _ _
Decontamination equipment (carbon dioxide, wash down, flushing, dunk tank)
Assembly/disassembly tools used in repair: these tools will be used by only the manipulators

Pretreatment Filter Cave Handhng System (PFH)

The purpose of this system is to provide a method for performing maintenance on ventilation equipment
in the filter cave hot cell. The equipment in this system will prowde the following functions:

*  Lifting, holding, transporting, installing/uncoupling primarily filters, some process equipment, and
failed in-cell cranes and powered manipulators :

*  Providing fixtures for holding components for while doing work

*  Operation of some manual valves o _

*  Decontamination and monitoring to contaminated equipment

- Size reduction equipment (filter crushing)

| Typical process equipment the PFH will handle are HEPA and high efﬁciency mist eliminator filters, and

valves, inside the cell. Maintenance equipment requiring periodic servicing by this system will mclude
cranes, manipulators, and decontamination and disassembly tools.

Equipment in this system will include:
*  Overhead cranes
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Manipulators (powered and manual)

Shield and airlock doors

Associated support equipment, like impact wrenches and spreader bars

Retrieval docking mechanism

Fixtures

Fasteners ' ,

Decontamination equipment {carbon dioxide, wash down) _
Assembly/disassembly tools used in repair: these tools will be used by only the manipulators

Radioactive Solid Waste Handling Systemn (RWH)

The purpose of this system is to provide a means to dispose of radioactive contaminated equipment. This
system interfaces with in-cell handling, filter cave handling, and the spent resin dewatering system. The
main functions the RWH provides are:

Lifting, holding, transporting, disposal containers

Packaging disposal containers and preparing the containers for shipping
Decontamination of waste and cleaning and remote monitoring of disposal contamers
Temporary s}neldmg and confinement barriers :

a & & @

Typical process equipment the system will handle are failed process equipment, such as pumps and
valves filters, jumpers, and maintenance equipment.

Equxpment in this system will include:

Overhead cranes

Manipulators (manual)

Caris for transporting waste containers

Associated support equipment, like impact wrenches and spreader bars
Decontamination systems, such as carbon dioxide and dunk tanks -
Fixtures

Remote radioactive monitoring

Temporary shielding and confinement barriers used for packaging
Disposal cortainers

4.1.2.15 Plant Wash and Disposal System (PWD)

The primary function of the PWD is to receive, store, and transfer effluent. Tt will collect plant wash,
drains, and acidic or alkaline effluent from the pretreatment plant.
The primary components of the PWD include:

Alkaline effluent vessels (V15013 and V15018)

Plant wash vessel (V15009A)

Primary and secondary acidic/alkaline effluent vessels (V45013 and V45018)
"C3 drain collection vessel (V15319)

HLW effluent transfer vessel (V12002)

Ultimate overflow vessel (V1i5009B)

Plant Wash Vessel '

During operations, plant wash and drain effluents will be collected and mixed in with other effluents in
the plant wash vessel prior to transfer. The solution will be analyzed for pH and excess acidic effluent
will be neutralized. Effluents will be recycled to the Waste Feed Evaporation Process System (FEP).

The level, temperature, and pH in the plant wash vessel, as well as the temperature in each of the ten plant
wash breakpots, are monitored in the central control room. Pulse-jet mixers are used to provide a uniform
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mixture during neutralization within the plant wash vessel. Excess acidic effluent is neutralized with
sodium hydroxide supplied from a reagent bulge. Wash rings are used for vessel and breakpot washmg
Vessel-emptying ejectors may be used for transfers to the secondary acidic/alkaline effluent vessel via a

breakpot.

A reverse flow diverter supplies a representative sample of the contents of the plant wash vessel for

“analysis. If the pH is confirmed to be approximately 12 or above, reverse flow diverters transfer the

effluent from the plant wash vessel to the evaporator feed vessels (V11001A or V11001B). Normally, the
plant wash vessel has priority over the primary and secondary acidic/alkaline effluent vessels when
transferring effluent to the FEP.

The plant wash vessel, as well as the breakpots, vent to PVP, via a vessel vent scrubber and the vessel
vent header. An air in-bleed is provided to dilute hydrogen generated through radiolysis in the plant wash
vessel.

Acidic/Alkaline Effluent Vessels :

High-activity acidic and alkaline effluent is received, stored, and neutralized in the primary

acidic/alkaline effluent vessel or the secondary acidic/alkaline effluent vessel prior to transfer. The
primary and secondary acidic/alkaline effluent vessels will receive wastes from those sources listed on the -
process flow figures in Appendix 4A.

In both vessels, the acidic and alkaline effluents will be mixed to neutralize the effluents. The mixture
will be analyzed and neutralized, if necessary., When the effluent meets the predetermined pH value, it
will be transferred to the FEP, for recycling.

The system vessels are designed to withsiand the anticipated heat of reaction generated by mixing the
effluents. Normally, only low concentrations of acidic and caustic solutions will be mixed during .
operations, keeping the temperature within design limits. Higher concentrations of acidic and caustic
effluents may be mixed during operations, with a greater increase in heat generation. The system will
monitor temperature rise in the vessels and will automatically stop the effluent receipt when the
temperature reaches a predetermined set point within design limits.

The level, temperature, and pH in the primary and secondary acidic/alkaline effluent vessels, as well as
the temperature in each of the primary acidic/alkaline effluent breakpots and the secondary acidic/alkaline
effluent breakpot, are monitored in the central control room. Pulse jet mixers are used to provide a
uniform mixture during neutralization within these vessels. Excess acidic effluent is neutralized with
sodium hydroxide supplied from a reagent bulge. - Wash rings are used for vessel and breakpot washing.

A vessel-emptying ejector may be used for transfers to the plant wash vessel.

Reverse flow dlverters supply a representative sample of the contents of the primary and secondary
acidic/alkaline effluent vessels for analysis. If the pH is confirmed to be approximately 12 or above,

‘reverse flow diverters transfer the HL'W effluent from the pnmary and secondary acidic/alkaline eﬁluent

vessels to the FEP Vessels

Alkaline Eﬁluent Vessels -

The alkaline effluent vessels primarily receive caustic scrubber purge from LAW vitrification and
effluents from the TXP. The effluents are sampled, and if they meet acceptability requirements, they are
sent to RLD. If it does not meet the requirements the effluent is sent to the TLP.

The level, conductmty, radioactivity, and pH in the alkaline effluent vessels are momtored in the central
control room.
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C3 Drain Collection Vessel '
The C3 drain collection vessel receives floor dra.ms and floor sumps from C3 areas. The effluents are
transferred to the plant wash vessel for treatment.

HLW Effluent Transfer Vessel
The HLW effluent transfer vessel receives HLW acidic wastes from HLW vitrification line drains from

~ HLW vitrification/pretreatment plant interface lines, and laboratory drains. These effluents can be

transferred to the plant wash vessel to recover the effluents back into the process system.

Ultimate Overflow Vessel

The ultimate overflow vessel receives overﬂows from vessels in the pretreatment plant Additiomally, this
vessel receives line drains and flushes. The vessel operating level is maintained below a predetermined
level to allow the vessel to hold 30 minutes of overflow at the highest transfer rate within the facility. -

The PWD vessels, as well as the breakpots, vent to the PVP via a vessel vent scrubber and the vessel vent
header. An air in-bleed is provided to dilute hydrogen generated through radiolysis in the PWD vessels.

- Instrumentation, alarms, controls, and interlocks will be provided for the PWD indicate or prevent the

following conditions:

»  Qverfilling. Vessels are protected against OVerﬁiliﬁg by liquid level indication, high liquid level
instrumentation interlocks to shut off feed sources, and PCS control functions with hard-wired trips,
as required. Overflow piping from each vented vessel prevents liquid from entering the vent system.

e Loss of containment.. Vessel containment loss is detected by liquid level indication in the sump. In

the event of an extremely low liquid level in a process vessel, PCS controls and alarms will function
as required, including shutoff of feed sources. The cell, which drains to a sump, will contain liquid

" leakage in this system and a steam ejector is used to empty the sump as needed. The cell is lined
with stainless steel.

. Inadvertent transfers of fluids. System scquentlal transfer operations are interlocked.

4.1.2.16 ‘Radioactive and Non-Radioacﬁve Liquid Waste Disposal System (RLD and NLD) '

The primary function of the RLD system is to receive, store, and transfer contaminated liquid effluents.
The RLD will receive low-activity radioactive and/or dangerous waste effluents.

The primary components of the RLD include:

*  Two process condensate vessels (V45028A. and V45 028B)
¢ Pumps, piping, and instrumentation for transfers

The RLD primarily receives effluent from the Caustic Scrubber purges from the LAW vitrification plant
via the PWD, FEP, and the TLP. These effluents are the condensed vapors removed from the waste
streams, Liquid effluents from the systems will be recycled or dlscharged to the Hanford Site LERF and
then transferred to the ETF.

Prior to transfer to the LERF/ETF, the effluent will be sampled to assure comphaﬁce with the waste
acceptance criteria of the facility. If analysis determines that the effluent is outside the waste acceptance
criteria, it will be returned to the PWD for reprocessing,

Clean condensates may alsc be routed back to the pretreatmeht plant as process water makeup.

Alternatively to discharging to the RLD, effluents from the pretreatment plant that are not radioactively
contaminated and that designate as dangerous waste may be transferred to the NLD.
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Vessels in the RLD system will be vented to the PVP. ' ‘ : o
;\_w/

following conditions:

*  Overfilling: Vessels are protected against overfilling by liquid level indication, high liquid ievel
instrumentation interlocks to shut off feed sources, and PCS control functions with hard-wired trips,
as required. Overflow piping from each vented vessel prevents liquid from entering the vent system.

*  Loss of containment: Vessel containment loss is detected by liquid level indication in the sump, In
the event of an extremely low liquid level in a process vessel, PCS control and alarms will function
as required, including shutoff of feed sources. The cell, which drains to a sump, will contain liquid .
leakage in this system and a steam ejector is used to empty the sump as needed. The cell is lined
with stainless steel.

*  Inadvertent transfers of fluids: System sequential transfer operations are interlocked.

4.1.2.17 Pretreatment Plant Vessel Vent Process System (PVP)

The pretreatment plant off-gas treatment systems consist of the following major systems:

*  Pretreatment Vessel Vent Process System (PVP)
¢ Process Vessel Vent Extraction (PVV)

The PVP will treat two off-gas streams.  One siream will be from pretreatment vessel vents {tanks and
other vessels), and the other stream will be exhaust from reverse flow diverters and pulsejet mixers. Both
off-gas streams will be collected and treated separately within the PVP. Following treatment in the PVP,
the off-gas streams will proceed to the PVV where the streams will be sampled and discharged through
separate flues within the pretreatment plant stack. oo _ R

The functions of the PVP are to remove solids, liquid droplets, and mists from the off-gas; prevent

- condensation in the HEPA filters; absorb soluble gases; and treat volatile organic gases. The ventilation

systems upstream and downstream of the PVP are important to, and integral with, the finctioning of the
PVP. Upsiream of the PVP will be an air inlet system that regulates air in-bleed rates to each process
vessel. The motive force is provided by the ventilation fans downstream of the vessel vent system. The
PVP, in combination with upstream and downstream systems, provides the radiolytic hydrogen control
strategy for the pretreatment plant. The PVV will maintain continuous operation to provide the hydrogen
control function, and will use backup power generators for the exhaust fans.

The off-gas streams flow through a network of subheaders (piping) to two major collectlon headers. The
two off-gas streams will be separated because the reverse flow diverter/pulse jet mixer exhaust stream
will have a much higher flow rate with a significantly lower concentration of radionuclides and volatile
constituents then the vessel ventilations. Separating these two air streams will allow better control of
pressures and exhaust airflow rates, as well as minimizing the size of emission abatement equipment
(volatile organic compounds oxidation unit, carbon beds, and scrubber).

" The PVP will include a caustic scrubber, high efficiency mist eliminator (high efficiency mist eliminator),

a volatile organic compounds oxidation unit, and carbon bed adsorbers. The reverse flow diverter/pulse -
jet mixer off-gas is treated through a high efficiency mist eliminator before going to the PVV. After
treatment in the PVF, both treated off-gas streams will proceed, separately, to the PVV. The extract
system for both streams includes a hot air injection system with electric heating coils and backflow HEPA
filters. Downstream of the hot air injection the PVV includes HEPA filters, extract fans, stack air stream
monitoring, and the exhaust stack, Although the volatile organic compounds oxidation unit and the - _ —
carbon bed adsorbers will be part of the PVP, they will be located between the HEPA filters and the

extract fans, both of which are part of the PVV, .
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The following sections provide descriptions of the PVP components:

Vessel vent header collection vessel (V15052)

Condensate collection vessel (V15038)

Two high efficiency mist eliminator drain collection vessels (V 15326 and V15327)
Air inlet (air purge system)

Collection (exhaust piping system)

‘Vessel vent caustic scrubber

High efficiency mist eliminators and pre-heaters

Volatile organic compounds oxidation unit

Carbon bed adsorbers

Air inlet (air pirge system) '
Because the pretreatment process system design is an airtight design, the overall gas exhaust flow (except

for evaporation, boiling, etc.) is directly dependent on the air purge rates provided to each mdmdual
process vessel. ‘

Continuous air purge to process vessels is the primary control strategy for radiolytic produced hydrogen.
Additional airflow above the minimum hydrogen control rate may be introduced to each vessel to help
balance the system and ensure that vessels are obtaining the minimum required flow. Additional airflow
above the minimum for hydrogen dilution will also be introduced to individual vessels to remove heat by
evaporative cooling. This. func’uon will help prevent boiling of self-heating tanks dunng an extended
shutdown.

The air inlet header system is fitted with HEPA filters, isolation valves (to change HEPA filters if
needed), balance and control valves to regulate flow, and a flow measurement device. Each inlet header
will obtain air, at atmospheric pressure, from a C3 area and flow to a group of tanks supplied by that
subheader. The supply lines are designed for the desired balance and total flow regulated at the inlet by .
the valves. The HEPA filters protect the C3 area from contamination in the event of reverse airflow, but -
airflows and balance will be designed to prevent reverse flow. The air inlet headers will supply air to
groups of vessels, initially each process cell. The supply air arrangement will be mdependent of the
exhaust air gathenng system.

Collection (exhaust piping system)

From the individual process vessels a vent line routes exhaust gases to a subheader, usually one for each
cell or group of vessels within a cell. The connection to the subheaders from the process vessels are
arranged, where possible, to maintain airflow from normally lower activity vessels to (or past) normally
higher activity levels vessels. This will help prevent contamination of lower activity vessels due to
potential reverse flow, or in-breathing. The subheader locations and the overall flow scheme will also be
influenced by the plant layout and by the physical location of the major vessel vent headers.

Final sizing of the individual exhaust vent lines will be determined by airflow, process'pump capacities
for filling vessels, and other potential pressurization scenarios. The individual exhaust vent lines, the
subheaders, and the headers will also be sized to minimize overall pressure drop and help balance the
systemt. .

Vessel Vent Caustic Scrubber :

The vessel vent exhaust streams will be collected for treatment in the caustic scrubber. The scrubber
removes radioactive aerosols, acid gases, and NO, emissions. The caustic scrubber will be a column with
a bed filled with packing material. Sodium hydroxide solution flows down through the bed while the off-

" gas enters the bottomn and is drawn up through packing and caustic solution. Contact between the gas and

the liquid in the bed causes a portion of the NO; in the vent gas to dissolve and form sodium nitrate. The
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scrubbing liquor collects in the sump of the eo]umn and excess overflows to pretreatment effluent
collection.

The caustic scrubber solution is recirculated by a pump. A pipe from the base of the scrubber leads to the
pump suction and returns liquid to the column above the top of the packing. Above this point there is
another packed section with very fine packing rings that acts as a disentrainment section to prevent -
caustic loss. There is a water wash ring above the disentrainment section in the column to wash
accumulated caustic solid off the packing. Fresh caustic is supphed to the unit by a metering pump from
the reagents system. :

Demineralized water will be added to the scrubber, when needed, through the wash rings. Excess
recirculation solution from the scrubber will be routed to pretreatment effluents. After leaving the
scrubber, the off-gas flows to the high efficiency mist eliminators, Positioning the scrubber ahead of the
high efficiency mist eliminators saturates the gas flow and enables the high efficiency mist eliminators to
avoid damage from dry operation. The scrubber is provided with a bypass line and valve. The bypass
function is to permit continued operation of the hydrogen control system in the unlikely event the
scrubber becomes plugged or disabled, or durmg maintenance activities. :

The vessel vent caustic scrubber generates the liquid purge stream based on 1 the absorption and cooling of
the incoming vent exhausts from various vessels in the pretreatment plant. The vessel vent scrubber .
recirculation pump transfers, by batch, the scrubbing liquid purge stream once a day to the PWD. The
scrubbing liquid purge stream transfers the accumulated condensate, radiolytic particulates and salts from
the recirculating scrubbmg liguid stream in the vessel vent scrubber.

High Efficiency Mist Eliminators and Pre-heater
The high efficiency mist eliminator will be composed of regenerable deep-bed fiber filters conﬁgured in

an annular shape to remove fine aerosols. Gas flows from the outside to the inside hollow core, where the
treated gas exits at the top and the liquid collects at the sealed bottom in a drainpipe. The high efficiency
mist eliminator will operate wet so that as the liquid aerosols accumulate they form a liquid film on the
filter element, which then drops to the drain. Intermittent water spraying of the filter elements will be
used to freat the vessel vent off-gas stream.

Three separate high efficiency mist eliminators will treat the vessel vent off-gas streams. The puilse jet
mixer/reverse flow diverter has four separate high efficiency mist eliminators, three i m—servwe, and one
offline. This configuration will permit washing each high efficiency mist eliminator while it is offline.

The high efficiency mist eliminator effluent will be discharged to a drain vessel and then to an effluent

vessel.

After treatment in a high efficiency mist eliminator, the vessel ventilation off-gas stream will be heated by
the hot air injection system. The hot air injection system draws air through HEPA filters from a C3 area.
The air is heated with an electric inline heater so that the combined air stream will be above its dewpoint
to prevent condensation in the PVV HEPA filters. The HEPA filters in the hot air injection line protect
against backflow of contamination into the C3 area and protect the heaters from contamination for
maintenance. ' ‘ '

' The hot air injection system begins the PVV; it also includes HEPA filters, extract fans, stack air stream

monitoring, and the exhaust stack. The volatile organic compounds oxidation unit and the carbon bed
adsorbers will be part of the PVP, but they will be located between the HEPA filters and the extract fans

both of which are part of the PVV,

Volatile Organic Compound Oxidation Unit
To remove volatile organics compounds and in the vessel vent stream, a catalyst slgd mounted umt witha

thermal catalytic oxidizer unit will be used. In this unit, organic compounds are oxidized to carbon

Attachment 51-4-25



Woo =IO WU Wb e

WA7890008967, Attachment 51
River Protection Project Waste Treatment Plant
04/04

 dioxide, water vapor, and possibly acid gases (depending on the halo genated volatile organic cbmpmmd

present in the stream).

As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate heat exchanger.
The heating medium used is the exhaust from the thermal catalytic oxidizer unit. The cool off-gas enters
the cold side of the heat recovery, then passes through an electric heater to bring the temperature up to
that required for the volatile organic compound catalyst to operate.

Oxidation of organic compounds is an cxothermc reaction therefore it significantly increases the off-gas
temperature. This hot off-gas then enters the hot side of the heat recovery unit to heat the incoming off-
gas. The cooled off-gas stream is then directed to the carbon bed adsorbers for further volatile organic
compounds treatment. ' .

" Carbon Bed Adsorbers
- Two parailel carbon beds are prowded in the design. The carbon beds will further reduce volatile organic

compounds from the vessel vent off-gas stream. The volatile organic compounds oxidation unit is
designed to remove most of the volatile organic compounds from the vessel vent and the carbon beds will
remove the rema:lmng volatile organic compounds. A bypass line and valve is included in the event both
units are out of service or are not néeded. Normal operation will be one unit online while the other is in
maintenance and regeneration mode

Typical safety design features included in the PVP/PVV are as follows:

¢ The cell will be lined and provided with a washing system for decontamination purposes
»  The cell will be provided with a shielded access plug to allow the use of observation equipment

*  The design of the vessel vent lines will take into consideration the hydrostauc level (to prevent liquid
. from entering the system)

»  The collection piping conveying vent system off-gases from the vessel vents, reverse flow diverters,
and pulse jet mixers will be designed and routed in accordance with a process piping design guide

¢ Traps will be fitted with water flush capability in order to clear potential line blockages
*  The local drainage sump will have an alarm/start set point to prevent flooding
4.1.2.18 Pretreatment Plant Ventilation

Pretreatment plant ventilation includes the following systems:

~ C1 Ventilation System (C1V)
C2 Ventilation System (C2V)
(3 Ventilation System (C3V)
C5 Veantilation System (C5V)

The primary consideration in the design of the ventilation systems is to confine airborne sources of.
contamination to protect human health and the environment from exposure to hazardous materials during
normal and abnormal operating conditions. Physical barriers or structures supported by the ventilation
systems will ensure that before air is released to the environment and residual contamination is well
below acceptable, safe levels for public exposure. :

The pretreatment plant will be divided into four numbered zones, listed below, with the higher number
indicating greater radiological hazard potential that needs greater control or restriction. The ventilation
system zoning is based on the classifications assigned to building areas for potential contamination.
Zones classified as C5 are potentially the most contaminated, such as the pretreatment cells. Zones
classified as C1 are uncontaminated areas.
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The confinement provided by physical barriers is enhanced by the ventilation system, which creates a
pressure gradient and causes air to flow through engineered routes from an area of lower contamination
potential to an area of higher contamination potential. There will be no C4 areas in the pretreatment
plent. The cascade system, in which air passes through more than one area, will reduce the number of
separate ventilation streatns and hence, the amount of a1r requiring treatment.

C1 Ventilation System (C1V) :

C1 areas are normally occupied. C1 areas will typically con51st of administrative offices, control rooms,
conference rooms, locker rooms, rest rooms, and equipment rooms, C1 areas will be operated slightly
pressurized relative to atmosphere and other adjacent areas.

C2 Ventilation System (C2V)
C2 areas typically consist of non-process operating areas, access corridors, and control/instrumentation,

 and electrical rooms. Filtered air will be supplied to these areas by the C2 supply system and will be

cascaded into adjacent C3 areas or HEPA filtered and exhausted by the C2 Exhaust system.

C3.Ventilation System (C3V)

C3 areas normally will be unoccupied, but operator access during maintenance will be allowed. C3 areas
typically will consist of filter plant rooms, workshops, maintenance areas, and monitoring areas. Access
from a C2 area to a C3 area will be via a C2/C3 subchange room. Air will generally be drawn from C2 .
areas and cascaded through the C3 areas into C5 areas. In general, air cascaded into the C3 areas will be

from adjacent C2/C3 subchange rooms. In some areas, where higher flow may be required into C3 areas,

a dedicated C2 supply will be provided with a backdraft damper on the C2 supply duct, which will be
closed in the event of a loss of C3 extract. This system will shut down should there be a failure of the C5

Exhaust System.

C5 Ventilation System (C5V) '

The pretreatment plant C5 areas are designed with the cell or cave perimeter providing radiation shielding
as wejl as a confinement zone for ventilation purposes. C5 areas typically consist of a series of process
cells where waste will be stored and treated. The pretreatment plant hot cell will house major pumps and
valves and other process equipment. Air will be cascaded into the CS5 areas, generally from adjacent
C3 areas, and extracted by the CS5 extract system. The C5 Exhaust System will be composed of Primary
and Secondary HEPA filters and variable speed fans. Fans designed to maintain continuous system
operation will drive the airflow. This system will also be interlocked with the C3 HVAC system, to
prevent backflow by shutting down the C3 system if the C5 HVAC system shuts down.

4.1.3 LAW Vitrification

The purpose of this section is to-describe the major systems associated w1th the LAW vitrification plant.
This plant will consist of several process systems designed to perform the following functions:

- Store pretreated LAW waste slurry
Convert blended LAW waste slurry and glass formers into molten glass
Provide melter off-gas treatment systems
Provide ILAW container handling systems
Provide ILAW container finishing systems
Provide storage areas for ILAW containers
Provide supporting equipment for the melter
Provide miscellaneous waste handiing systems
Provide LAW vitrification plant ventilation systems

‘Figure 4A-1 presents the simplified flow figure for the WTP, Figure 4A-3 presents the simplified flow of

primary process systems, and the following figures found in Appendix 4A provide additional detail for .
the LAW vitrification plant:
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*  Simplified process flow figures for process information

«  Typical system figures depicting common features for each regulated system

+  Simplified general arrangement figures showing locations of equipment and associated tanks
*  Waste management area figures showing plant locations to be permitted

e  Contamination/radiation area boundary figures showmg contamination/radiation zones throughout
the plant

Descriptions of the LAW vitrification process, melter off-gas treatment systems, and ILAW glass

container handling systems are provided in the following sections.

4.1.3.1 LAW Melter Feed
The LAW melter feed consists of the following systems:

*  LAW Concentrate Receipt Process System (LCP)
*  LAW Melter Feed Process System (LFF}
*  (lass Former Reagent System (GFR)

The LCP and LFP prepare feed for the LAW melters to produce a vitrified product. An analysis of the
waste determines a glass additive formulation for the conversion of the waste to glass. The glass
additives specified in the formulation are weighed and mixed with the waste. There are three melter feed
trains to supply the three LAW melters. Each melier feed train consists of a melter concentrate receipt
vessel, a melter feed preparation vessel, and a melter feed vessel. The LCP includes the melter
concentrate receipt vessels. The LFP includes the melter feed preparation vessel and the melter feed
vessel for each of the three melters.

The LAW melter feed consists of the following vessels:

*  Melter concentrate receipt vessels (V21001, V21002, V21003)
*  Melter feed preparation vessels (V21101, V21201, V21301)
*  Melter feed vessels (V21102, V21202, V21302)

Melter Concentrate Receipt Vessels

. The melter concentrate receipt vessels receive melter feed concentrate from the pretreatment plant. The

melter feed preparation vessels are located in three process cells, and each process cell contains a
concentrate receipt vessel, a feed preparation vessel, and a melter feed vessel. Each vessel is equ1pped
with the following:

Mechanical agitator
Two pumps to transfer LAW concentrate
Instrumentation for liquid ievel and density measurement
Liquid level instrument
Thermowell/temperature sensor for temperature measurement
Internal wash rings
Overflow to C3/C5 drain/sump collection vessel
" ‘Spare nozzles

Valves are located in the valve bulge. Valving in each bulge allows the LAW concentrate to be routed to
the feed preparation vessels, or to the plant wash vessel if the concentrate receipt vessel is being cleaned
out or if the contents of that vessel cannot be satisfactorily processed. -
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- Glass Former Reagent System (GFR)

The GFR contains the glass former feed hoppers that receive blended glass formers and sucrose by dense-
phase pneumatic conveyors from the LAW transporters located at the glass formers room. Each feed
hopper is equipped with a pneumatle blending head at the base of the hopper to re-blend the glass former
feed.

The feed hoppers are equipped with filters to remove the dust from air used for pneumatic conveying and
blending. It is anticipated that a series of single filter cartr:dges will be mounted on the top of the
hoppers. The filters are cleaned by introducing compressed ait through the cleaning nozzle to blow
accumulated dust back into the hoppers,

The feed hoppers are equipped with load cells to weigh the glass formers to confirm that the material in
the upstream blending silo is conveyed to the feed hoppers and to confirm that the glass formers are

' transferred out of the feed hoppers to the melter feed preparation vessels.

After the blending cycle the glass formers are gravity-fed with a rotary feeder into the melter feed
preparation vessels, where the blended glass formers are mixed with the waste. This equipment is located
in an isolated area that serves as a contamination barrier between the melter feed preparation vessels and
the glass former supply. The rotary valve controls the rate of glass former addition into the melter feed
preparation vessels.

- Melter Feed Preparation Vessels

The melter feed preparation vessels mix LAW concentrate from the melter concentrate receipt vessels
with glass formers and sucrose from the glass former feed hoppers. The vessels are eqmpped with the
following:

Mechanical agitator

Two pumps '

Instrumentation for liquid level and density measurement

Liquid level instrument

Thermowell/temperature sensor for temperature measurement

Internal wash rings

Overflow to the cell sump

Spare nozzles

The two pumps transfer waste via a valve bulge. Valves in the valve bulge allow melter feed to be routed
to the associated melter feed vessel, or to the plant wash vessel. The vessel contents can be circulated
through the pump and injected back into the tank in the recirculation mode.

Melter Feed Vessels :
The melter feed vessels receive blended melter feed, consisting of LAW concentrate and glass formers,
from the melter feed preparation vessels. The vessels are equipped with the following:

Mechanical agitator _

Pumps to transfer feed to the corresponding LAW melter
Pump

Instrumentation for liquid level and density measurement
Liquid level instrument

Thermowell/temperature sensor for temperature measurement
Miscellaneous solution addition line

Internal wash rings

Overflow to the cell sump

Spare nozzles
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The pump transfers waste through a valve bulge. Valving in the bulge allows the waste to be routed to
the corresponding melter feed preparation vessel in the event of melter shutdowns, to the same melter
feed vessel to re-circulate for sampling, or to the plant wash vessel for vessel clean-out. The normal
transfer is from the pump to the melter.

The LAW coneentrate receipt vessels, the LAW melter feed preparation vessels, and LAW melter feed
vessels will have instrumentation and m_terlocks to indicate or prevent the following conditions: -

Vessel overflow

Loss of vessel integrity

Loss of agitator function

Agitator not operated at low liquid level 1:0 prevent agitator and vessel damage
ngh temperature, and/or Ievel

Controls developed to prevent or mitigate accident conditions are 1ncorporated into the des1gn Operatmg
conditions that have been identified that require interlocking with the melter feed involve individual
components within the off-gas system that could result in overpressurization of the melter. These -
operating conditions include:

¢ Submerged bed scrubber overﬂov(r pipe to condensate vessel blockage, resulting in submerged bed
scrubber flooding.

*  Wetelectrostatic precipitator flooding resulting in off-gas system blockage.

*  Chilled water cooling coils in submerged bed scrubber leak, resulfing in flooding of submerged bed
scrubber and off-gas biockage.

*  Off-gas fan failure.
*  Loss of off-site power.

The glass former feed hoppers will include an interlock to prevent the transfer of blended glass formers to
the LAW melter feed preparation vessel if the agitator is not operating.

4132 LAW Melter Process System (LMP)

The purpose of the LMP is to convert a blended slurry of liquid LAW feed and glass former additives into
molten glass. The glass is discharged from the melter into metal containers where it coois to form the
ILAW. .

The LAW meltei‘ system design is based on operating three joule-heated ceramic melters, identified as the
LMP in a C3 environment. Key subsystems include containment, joule heating, melter feed, and glass
discharge.

LAW Melters

The LAW melters have a design capacity range of approxzmatcly 10 15 metric tons of glass per 24-hour
day, per melter. The LAW melter has a single internal glass chamber with a rectangular surface area.

The melter is powered by three sets of electrodes mounted on opposite walls of the glass pool. The glass
is discharged through either of two discharge chambers located within one of the long axis walls of the
melter. The lid of the melter is composed of a layer of refractory backed by a corrosion resistant metal
plate and support structure. The lid also supports the components that are submerged in the melt pool and
suspended in the melter plenum. The melter is encased in an integral shleldmg and secondary
containment enclosure

The refractory is part of the melter containment and can be described as two separate sections. These

sections are the refractory in contact with the molten glass pool, and the refractory surrounding the gas
space above the glass pool, which is commonly referred to as the plenum. The glass pool refractory, used
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in conjunction with active cooling provided by a water jacket, will provide glass containment, thermal
insulation, and electrical isolation. The plenum refractory is primarily designed to resist thermal
breakdown, resist corrosion by off-gases, and resist corrosion by splashed feed and glass.

The melter shell consists of the lid and base plate as well as the structure needed to support the lid, and .
provides a gas barrier. The melter shell inner surface is designed to allow operation of the melter at a
negative pressure with minimal air in-leakage. This inner surface will also minimize the release of melter

‘gases and contaminants in the event of melter pressurization. A small air purge will be provided for the

annular space between the cooling panels and the shell to reduce the deposition of materials. This purge

“will be driven by melter vacuum.

The LAW melter system has been designed to shield and contain the melter so that no additional

shielding or contamination control will be required for normal operations. This has been accomplished by

enclosing the melter assembly in a steel box. Shielding is provided by the entire enclosure. Access -
panels are provided through the external shielding. When removed, these panels will allow access to the
jack-bolts, electrodes, electrode thermocouples, viewing cameras, and so forth.

The heat for the LAW melter startup is provided by temporarily installed radiant electric heaters mounted
on the roof of the melter. These heaters melt glass formers sufficiently to make it ionically conductive

between the melter’s joule heatmg electrodes. When a conducting path is established, the melter is heated

in a controlled manner by passing more and more current between the electrodes through the glass (a
process known as joule heating). After some time, the melter reaches its operating temperature and slurry
feeding can start. As water evaporates, the feed forms a “cold cap” on the surface of the melt, As more
shurry is fed, molten glass is formed by vitrification of the cold cap materials into the glass melt. When
the melt level rises to a predetermined level, it can be discharged into a container.

The melter plenum is maintained at a vacuum with off-gas system fans and controfled injectioﬁ of air into .
the off-gas line near the melter exhaust. This assures containment and avoids pressurization.

~ Joule Heating

The joule heating system contains the melter electrodes melter electrode power supplies, melter glass

. pool thermocouples, and the rnelter electrode control system.

The electrode configuration for each LAW melter will consist of three pairs of plate electrodes mounted
parallel to each other on the long axis of the melter. The elecirodes will have forced-air cooled electrode
extensions. The extensions will penetrate the side of the melter below the glass level to minimize the
effects of thermal expansion and to minimize the potential for sulfate corrosion. - Active cooling of the
extensions and the use of 2 water-cooling jacket will prevent glass from migrating through the refractory -
package adjacent to the electrode extension penetrations. Power to the electrodes will be single-phase

" alternating current applied across opposing electrodes. The nominal glass melt pool temperature range is

950 °C to 1,250 °C. This is measured with thermocouples in thermowells submerged into the pool at
various locations. The power to the electrodes is regulated to maintain the temperature within a selected

range.

Melter Feed System

Feed will be introduced to the melter as a slm'ry through nozzles in the melter lid. The water and volatile
feed constituents in the slurry will evaporate, leaving behind a layer of material known as the cold cap.
New shurry will be added at about the same rate as the cold cap dissolves, maintaining the quantity of cold
cap material at a steady level. Waste feed components that remain in the cold cap will undergo chemical
reactions, be converted to their respective oxides, and dissolve in the melt. Air injectors will be used to
mix and agitate the molten glass. As the slurry is fed, molten glass is formed that accumulates in the
glass tank. When the melt level rises to a predetermined upper limit, an air lift mechanism is actuated and
glass is discharged to a container. The feed system includes the melter feed nozzles and plenum
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thermocouples. The melter feed nozzles are installed in the melter lid and provide a means to introduce |
feed slurry to the melter. The rate of feed addition to the melter determines the cold cap coverage in the
melt pool, which can be controlled based on the average plenum temperature.

Glass Discharge System

Melier glass pool level measurement will be used to indicate when to start and stop glass discharge. It
also provides alarms for high or low glass pool levels. Each LAW melter has two identical and
independently operated glass discharge systems located adjacent to each other along side of the melter.
Each of these systems includes an airlift riser, a glass pour trough, a heated discharge chamber, and other
components or instruments needed to control the discharge of glass.

The glass discharge from the melter is initiated by injecting air or an inert gas at the bottom of the airlift
riser. As the gas bubbles rise in the glass they will entrain glass in the riser, which is replaced by glass
flowing in from the pool through the riser throat. The glass is lifted to the inlet of the trough, where the
air bubbles disehgage and the entrained glass flows into the trough. The glass then flows down the trough
due to gravity and falls from the pour tip at the end of the trough into the container. The rate of glass
discharge is controlled by adjusting the rate at which air is injected nto the bottom of the riser o

Instrumentation, alarms, controls, and 1nterlocks Wlll be provided for the LMP to indicate or prevent the
following conditions: :

Decrease or loss of melter plenum vacuum
Plenum pressurization

Glass temperature too high

Electrode extension temperature too high
Loss of melter cooling water

Plugged feed nozzle

Over filling of glass container

4.13.3 LAW Melter Off-gas System

The LAW melter off-gas system consists of the following process systems:

s . LAW Primary Off-gas Process System (LOP)
*  LAW Secondary Off-gas/Vessel Vent Process System (LVFP)

Melter off-gas is generated from the vitrification of LAW feed in up to three joule-heated ceramic
melters. The rate of generation of gases in the melter is dynamic. The melters generate off-gas resultmg
from decomposition, oxidation, and vaporization of feed material. Constituents of the off-gas include:

Nitrogen oxides (NO,) from decomposition of metal nitrates in the melter feed
Chloride, fluoride, and suifur as oxides, acid gases, and salts

Cesium and technetium as the radionuclides of significance

Entrained feed material and glass

In addition, the LAW melters generate smiall quantities of other volatile compounds including iodine-129,
carbon-14  tritium, and volatile organic compounds. Carbon-14 and tritium are in the form of carbon
dioxide and water, respectively. '

The purpose of the LAW melter off-gas system is to cool and treat the melter off-gas and vessel
ventilation off-gas to a level that is protective of human health and the environment, The off-gas system -
must also provide a pressure confinement boundary that will control melter pressure and prevent vapor
release to the cell. The design of the melter off-gas system must accommodate changes in off-gas flow
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from individual melters without causing the melter to pressurize and without allowing variations in the
flow from one melter to impact other melters.

Separate systems are provided for the initial decontamination of off-gas from each melter. Thisis_
considered the primary off-gas treatment system. This primary off-gas system is designed to handle
intermitient surges of ten times nominal flow from feed. The primary system consists of a film cooler,
submerged bed scrubber, and a wet electrostatic precipitator. This system cools the off -gas and removes
particulates.

In addition to the equipment listed above, the LAW melter off-gas system contains the following vessels:

*  LAW caustic scrubber blowdown vessel (V22001)
*  Melter submerged bed scrubber condensate vessels (V22101 V22201 V22301)

Additionally, an extra line from the melter to the submerged bed scrubber is provided in the unlikely case
that the primary off-gas line plugs. This extra line is composed of a film cooler and a butterfly valve as
the isolation device. As soon as the melter vacuum decreases to a set point, the butterfly valve is actuated
and off-gas flow is allowed through the line to the submerged bed scrubber, thereby preventing melter
pressurization. In the event that the melter surge is much higher than the system is designed to handle, a
pressure relief valve acts as the pressure relief point venting the off-gas to the wet process cell.

After the wet electrostatic precipitator, the dedicated off-gas lines join plus the vessel ventilation header
and are routed to the secondary off-gas treatment system. The off-gas received through the vessel
ventilation system consists primarily of air, water vapor, and minor amounts of aerosols generated by the
agitation or movement of vessel contents.

The secondary off-gas system (from HEPA preheater to final discharge) is designed to handle maximum
sustained flowrate from the three melters assuming the three melters are operating. The system is also
capable of operating effectively if only one melter is running. The secondary off-gas system consists of
HEPA filters with preheater, exhauster fans, 2 catalytic oxidizer/reducer unit which houses the heat
recovery unit (plate heat exchanger), electric preheater, the catalyst for volatile organic compound
oxidation and the catalyst for NO, reduction, and a caustic scrubber.” The following sect:lons provide
descriptions of major meiter off-gas treatment components.

LAW Primary Off-ﬁas Process System (LOP)
The purpose of the LOP to cool the off-gas and remove aerosols generated by the melter. The primary
components consist of a film cooler, submerged bed scrubbel_:, and a wet electrostatic precipitator.

Film Cooler :
The primary function of the film cooler is to cool the off-gas to minimize solids deposmon on the off-gas
piping walls. The off-gas exits the melter and is mixed with steam or steam/air mixture in the off-gas film
cooler. Each melter has a film cooler. The film cooler is a double-walled pipe designed to introduce
air/steam axially along the walls of the off-gas pipe through a series of holes or slots in the inner wall.

A line connects the ﬁhﬁ cooler to the submerged bed scrubber. This line is designed to handle surges up .,

to ten times nominal flow without causing melter pressurization. To prevent pressurization of the melter
and to provide more flexibility to the main off-gas system, a standby line is provided that is identical,

" except for the addition of an isolation valve. In the event that the melter surge is above what the off-gas

system was designed to handle, 2 pressure relief valve in the standby off-gas line opens allowing melter
venting to the unoccupied wet process cell. Once the meiter pressure is back to the desired set point, the

valve closes.

Attachment 51-4-33

}
‘\\W.ffr?



O 00 =) N S LB =

_ WA7890008967, Attachment 51
River Protection Project Waste Treatment Plant
04/04

Submersed Bed Scrubber ,
Each LAW melter has a dedicated submerged bed scrubber. After each film cooler, the off-gas enters the
submerged bed scrubber column for further cooling and solids removal. The submerged bed scrubber is a
passive device designed for aqueous scrubbing of entrained radioactive particulate from melter off-gas,
cooling and condensation of melter vapor emissions, and interim storage of condensed fluids. It will also
quench the off-gas 1o a desired discharge temperature through the use of coiling coils/jacket. The off—gas
leaves the submerged bed scrubber in thermal equ111br1um with the scrubbing solution.

The submerged bed scrubber has two off-gas inlets, one for the normal operations line and one for the’
standby line. The off-gas enters the submerged bed scrubber through the appropriate inlet pipe that runs
down through the center of the bed to the packing support plate. The bed-retaining walls extend below
the support plate creating a lower skirt, to allow the formation of a gas bubble underneath the packing.
The entire bed is suspended off the floor of the submerged bed serubber to allow the scrubbing solution to
circulate freely through the bed. After formation of the gas bubble beneath the packing, the injected off-
gas then bubbles up through the packed bed. The rising gas bubbles also cause the scrubbing liquid to
circulate up through the packed bed, resuiting in a general recirculation of the scrubbing solution. The
packing breaks larger bubbles into smaller ones to increase the gas to water contacting surface, thereby
increasing particulate removal and heat transfer efficiencies. The warmed scrubbing solution then ﬂows
downward outside of the packed bed through coiling coils/jacket.

To maintain a constant liquid level within the submerged bed scrubber, it will be equipped with an
overflow line that allows for the continuous discharge of off-gas condensate and some scrubbed
particulates to the melter submerged bed scrubber condensate vessel located next to the submerged bed
scrubber colurmnn vessel. The melter submerged bed scrubber condensate vessel also is equipped with a
cooling jacket. The rate of condensate discharge is determined by how much the off-gas temperature is
lowered below its dew point. The condensate and some collected particulates overflow into the melter
submerged bed scrubber condensate vessel. To minimize the buildup of the solids in the bottom of the
submerged bed scrubber, condensate from the melter submerged bed scrubber condensate vessel will be
re-circulated back to the submerged bed scrubber and injected through multiple lances to agitate and -
suspend solids on the submerged bed scrubber floor. The collected solids will then be pumped directly
off the submerged bed scrubber vessel fioor to the melter submerged bed scrubber condensate vessel.
This purging and recycling process occurs simultaneously. Submerged bed scrubber condensate from the
submerged bed scrubber condensate collection vessel ultimately flows to the PWD. Venting of this
melter submerged bed serubber condensate vessel is via the submerged bed scrubber into the main off-gas -
discharge pipe. :

The scrubbed off-gas discharges through the top of the submerged bed scrubber an.d is routed to the wet-
elecirostatic precipitator (one per melter) for further particulate removal.

Instrumentation, alarms, controls, and interlocks will be provided for the submerged bed scrubber to
indicate or prevent the following conditions: :

High scrubber liquor temperature

Low scrubber liquid level

High condensate vessel liquid level

Loss of chilled water supply

Extremely high-pressure differential across the unit
High density -

Wet Electrostatic Precipitator
The submerged bed scrubber off-gas is routed to the wet electrostatic precipitator for removal of aerosols

down to and including sub-micron size. Each melter system has a dedicated wet electrostatic precipitator.
The off-gas enters at the top of the unit and passes through a distribution plate. The evenly distributed
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saturated gas then flows downward throﬁgh the tubes. The tubes act as positive electrodes. Each of the o —
tubes has a single negatively charged electrode, which runs down the center of the tube. A high voltage, n
direct current transformer supplies power to the electrodes. A strong electric field is generated along the S

electrodes giving a negative charge to the aerosols passing through the tubes. The negatively charged
particles move towards the positively charged tube walls for collection. Collected particles are then
washed from the tube walls along with collected mists. As the gas passes through the tubes, the first

‘particles captured are the water droplets. As the water droplets gravity drain through the electrode tubes
. the collected particles are washed off, and the final condensate is collected in the wet electrostatic

precipitator dished bottom area. A water spray may be used periodically to facilitate washing collected
acrosols from the tubes. The tube drain and wash solution are routed to the C3/CS5 effluent collection

. vessel.

Instrumentation, alarms, controls, and interlocks will be provided for the wet electrostatic precipitator to
indicate or prevent the following conditions: .

Loss of electrical power to the unit

High differential pressure across the unit
Plugging of the drain line

Loss of process water supply

Standby Off-gas Treatment Systém

The standby line consists of an off-gas duct from the melter to the submerged bed scrubber, a film cooler,
and an isolation vaive. During a melter surge (or potentially due to the off-gas duct being plugged), this
valve will open rapidly, providing an alternative path for the melter off-gas to flow, With this alternative

routing, pressure control on the melter plenum can be maintained. This standby off-gas duct will extend-

to the bottom of the submerged bed scrubber packed bed, identical to the main off-gas line. It is the same TN
size as the main off-gas line, thus providing a doubling of flow cross-section for melter-generated gases. RN
The LAW melters are also equipped with a maintenance ventilation line that bypasses the submerged bed

scrubber and wet electrostatic precipitator units. The purpose of this line is to provide melter ventilation

during idling conditions in the unlikely event that the submerged bed scrubber or wet electrostatic

precipitator requires maintenance. Prior to initiating use of the maintenance ventilation line, waste feed

would be secured, and the melter placed into an idle condition. No waste feed wou]d be fed to the melters -

when the maintenance ventilation line is in use. :

- The maintenance ventilation line may also find use during commissioning when the plant is running on

non-radioactive, non-dangerous simulants. The maintenance ventilation line could also be used if.
maintenance was required for the melter standby or duty off-gas lines connecting the melter and the
submerged bed scrubber, or the standby off-gas line actuation valve, In this case ,the standby and duty
lines would be isolated, for example, by valves, spectacle ﬂanges, or hydraulically by raising the level in

 the submerged bed scrubber.

Idling emissions from the melter are mainly heated air at about 1/5th to 1/10th the gas volume expected
during shurry feeding. The gas will still be processed through the secondary off-gas treatment system that
includes HEPA filtration, thermal catalytic oxidation, and selective catalytic reduction.

Vessel Ventilation Off-gas Treatment

The off-gas system prevents migration of waste contaminates into the process cells and potentially
operating areas. It does this by maintaining the various LAW process vessels under a slight vacuum
relative to the cell. The composition of the ventilation air is expected to be primarily air with slight
chemical and radioactive particulate contamination. : '

e,
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The vessel ventllatlon air is combined with the melter off-gas prior to entering the secondary off-gas

‘system HEPA filter preheater. The combined air streams are treated together in the remaining sections of

the secondary off-gas treatment systems. A pressure control valve is used to regulate the pressure
between the vessel ventilation off-gas system and the melter off-gas system.

LAW Secondary Off-gas/Vessel Vent Process Svstem (LVP)

The melter off-gas stream that is treated through the primary off-gas system is combined with the vessel
ventilation off—gas stream and treated through the LVP. This syster removes the remaining partlculate
miscellaneous acid gases, gaseous NO,, and volatile orgamc compounds

Major components in the system inclode:

HEPA preheaters and filters

Catalytic oxidizer and reducer umit

Caustic scrubber

LAW caustic scrubber blowdown vessel (V22001)

Descriptions of those components are provided below: .

HEPA Preheaters, Filters, and Exhauster

The purpose of these HEPA filters is to provide a final protection against dispersion of radioactive
particulate. This helps protect the downstream equipment from radioactive contamination. The
combined off-gas stream is passed through the LAW melter off-gas HEPA preheaters. Preheating
increases the gas temperature above its dew point to avoid condensation in the melter off-gas HEPA
filters. Two electric heaters in series, in a common housing, are provided for redundancy. One is
operational while the other one is on standby mode. The off-gas then passes through circular HEPA
filters. To obtain 99.999% removal efﬁc1ency of the most penetrating particulates, two sets of filters with
99.97% removal efficiency are arranged in series. The system is composed of two paralle! trains oftwo

filters each in series. The off-gas passes through one train while the other remains available as an
installed backup.

Instrumentation, alarms, controls, and interlocks will be prowded for the LVP to indicate or prevent the
following condﬁzons

High differential pressure across 2 HEPA signaling to sw1tch to the redundant unit
. Loss of preheater element

Low pressure differential

High radiation in the outlet stream

Catalytic Oxidizer/Reducer Unit

To remove products of incomplete combustion, volatile organics compounds, and NO, in the off-gas
stream, a catalyst skid mounted unit with a combined thermal catalytic oxidizer unit and a NO, selective
catalytic reduction unit will be used. In this unit, organic compounds are oxidized to carbon dioxide,
water vapor, and possibly acid gases (depending on the halogenated volatile organic compound present in
the stream). Also NO is reacted with ammonia to reduce it to nitrogen gas and water vapor.

The volatile organic compound catalyst column operates at a somewhat lower temperature than the NO,
catalyst; therefore it is placed at the beginning of the unit. This arrangement also prevents the formation

0of NO, through the volatile organic compound catalyst from the oxidation of ammonia, which is added

after the gas goes through the volatile organic compound catalyst. Further off-gas heating occurs through
the volatile organic compounds catalyst as the reactions occurring are exothermic.
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As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate heat exchanger.
The heating medium used is the exhaust from the catalytic oxidizer/reducer unit. The cool off-gas enters /
the cold side of the heat recovery, then passes through an electric heater to bring the temperature up to : N
that required for the volatile organic compound catalyst to operate, :

After the volatile organic compound catalyst, the off-gas enters a chamber where a gas mixture of
ammonia, CO,, and water vapor is injected through an atomized spray and allowed to mix with the off-
gas. Ammonia is added so that the NO, reduction reactions can be carried out. Two sets of NO, catalyst
modules are required to achieve the required removal efficiency of greater than 98%. The off-gas is
treated through the first set of NO, catalyst modules. After the first module, more ammonia is injected
into the stream to allow further conversion in the second set. The off-gas then goes through the second -
catalyst module. Reduction of NOj is also an exothermic reaction; therefore. it significantly increases the
off-gas temperature. This hot off-gas then enters the hot side of the heat recovery unit to heat the
incoming off-gas. The cooled off-gas stream is then directed to the caustic scrubber for iodine removal,
acid gas removal, and final cooling.

Instrumentation, alarms, controls, and interlocks will be pr0v1ded for the catalytic oxidizer/reducer unit to
indicate or prevent the following condltlons -

High-pressure differential across each catalyst bed
Loss of ammonia gas mixture supply to the NO, selective catalytic reduction column
Failure of the electric heater
Ammonia analyzer to provide amount of ammonia slip in the out}et
- Low off-gas temperature entering the unit :
High temperature differential across the unit : ‘
High NO, concentration in the unit outlet stream . BN
High volatile organic compound concentration in the unit outlet stream "‘\_ Y

Caustic Scrubber
The LAW melters’ off-gas caustic scrubber further treats the off-gas by removmg iodine and acid gases

~and providing final off-gas cooling. Some of the process-generated sulfur oxides are also removed in this

scrubber. The off-gas stream enters the bottom of the scrubber and flows upward through a packed bed.
Contaminates in the off-gas stream are absorbed into the liquid stream through interaction of the gas,
liquid, and packing media. To neutralize the collected acid gases, a sodium hydroxide solution is added
periodically to the caustic collection vessel. The clean off-gas is then discharged through a mist
eliminator to prevent droplet carryover. The scrubbing liquid flows downward through the packing bed
and drains into the caustic collection vessel. After passing through the caustic scrubber, the off-gas i is

- released to the environment via a flue in the facility stack.

Instrumentation, alarms, controls, and interlocks will be provided for the caustic scrubber to indicate or
prevent the following conditions:

Loss of recirculation pump indicating to switch to redundant unit
Loss of caustic supply
Loss of process water supply :
High-presswre differential across the colummn
. Low scrubbing liquid level
High scrubbing liquid level
Loss of transfer pump
LowpH . /f'_\
High specific gravity (density) . ‘ o
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4.1.3.4 Radioactive and Non-Radioactive Liquid Waste Disposal Systems (RLD and NLD)

The RLD receives LAW vitrification process effluents for storage and transfer.
The RLD consists of three main vessels:

*  Plant wash vessel (V25001)
s LAW C3/C5 effluent collection vessel (V25002)
¢ Submerged bed scrubber condensate collection vessel (V25003)

The submerged bed scrubber condensate collection vessel and the j)lant wash vessel are located in the
LAW effluent cell. The LAW C3/C5 effluent collection vessel is located below grade to provide fire
protection water collection and to collect effluents from a gravity floor drain system and a pumped sump
system.

Sources of effluents into the RLD are production and non-production related activities. Production
effluents are radioactive liquids or slurries routinely or periodically generated by the waste treatment
process. These effluents are routed directly or indirectly to the submerged bed scrubber condensate
collection vessel. L1qu1d effluent from non-production activities, such as vessel, equipment and cell/cave
washes, and sump discharges, are routed to one of three vessels, depending on the nature of the effluent.
Dangerous or radioactive waste is routed to either the plant wash vessel or the LAW C3/C5 effluent
collection vessel. Liquid that is not radioactive is routed to the C1/C2 floor drain/sump collection tank in
the NLD.

The functional purpose of the RLD is to receive effluents for interim storage, and transfer the effluent to
pretreatment plant or BOF as appropriate. In addition, mixing and sampling of the effluent may be
performed in this system as required.

Plant Wash Vessel

This vessel is designed to handle the Iargest capacity of either the largest vessel in the LAW vitrification
plant or the largest volume from the vessel/equipment wash or drain in the LAW vitrification plant. The
largest volume is from the submerged bed scrubber condensate collection vessel. Effluent sources for the
plant wash vessel are vessel washes and the overflow from the submerged bed scrubber condensate
collection vessel. The vessel is fitted with level and temperature instrumentation. The vessel is vented
into a common vessel ventilation header that drains into the LAW C3/C5 effluent collection vessel.
During normal operation, the effluent characterized in the plant wash vessel is expected to be transferred
10 the PWD,

LAW C3/C5 Effluent Collection Vessel

This vessel and the bermed area around the vessel are designed for the probable maximum amount of fire
protection water as well as hold the volume equivalent to the largest C3/C5 floor area wash. The LAW
C3/C5 effluent collection vessel routinely collects liquid drained from the wet electrostatic precipitators.
This vessel is designed for a two day hold-up of the wet electrostatic precipitators effluent with three
melters operating under expected operating conditions. The overflow from the melter concentrate receipt
vessels (V21001, V21002, V21003) is also routed to this vessel.

The vessel is fitted with level, density, and temperature instrumentation. The vessel (LAW C3/C5
Effluent Collection vessel) is vented into a common vessel ventilation header. Condensate that forms in
the header drains into the LAW C3/C5 effluent collection vessel. Sampling capability is provided using a
sampling Jeg off the pump recirculation line to an autosampler unit. Routine process-related effluent from
wet electrostatic precipitator drains will be pumped from this vessel to the submerged bed scrubber
condensate collection vessel, as necessary. Effluent generated from other sources will be pumped to the
plant wash vessel until it reaches a predetermined level to maintain adequate capacity for fire protection
water. The LAW C3/C5 effluent collection vessel is located in an enclosed C3/C5 cell area. The LAW
C3/C5 effluent collection vessel overflows to a sump in the same cell. During normal operation, the
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effluent characterized in the LAW C3/C5 effluent collection vessel is expected to be transferred to the g

PWD via the submerged bed scrubber condensate collection vessel. _
—d

Submerged Bed Scrubber Condensate Collection Vessel

This vessel is designed to store submerged bed scrubber colunm purge effluent. - The submerged bed

scrubber condensate collection vessel routinely receives effluent from submerged bed scrubber colurmm

. vessels and the LAW C3/C5 effluent coliection vessel. It can also receive transfers from the submerged

bed scrubber condensate vessels,

The vessel is fitted with level and temperature instrumentation. The vessel is vented into a common .
vessel ventilation header that drains into the LAW C3/CS5 effluent collection vessel. Sampling capability
is provided using a sampling leg off the purp recirculation line to an autosampler unit. The submerged
bed scrubber condensate collection vessel overflows to the plant wash vessel. During normal operation,
the effluent characterized in the submerged bed scrubber condensate collection vessel is expected to be
transferred to the PWD.

Instrumentation, alarms, controls and mterlocks will be provided for the RLD to indicate or prevent the
following conditions: _

» Level indication: Level in the vessel is monitored for process condition and status. High-high liquid’
level will result in an interlock trip that will stop the incoming transfer (shuts off pump or shuts
valves). High level alarm alerts operators to a high-fill condition and after a set period time may
result in an interlock trip. Low level alarm alerts operator to low-fill condition. Low-low level will
result in the stop of outgoing transfer.

. Temperature indication: Temperature in the vessel is monitored for process condition and status.

The primary functions of this system will be to provide methods and packagmg for the change-out of -

.LAW melter process vesseIs and other miscelianeous mixed wastes.

In the event of a failure, the out-of-service melter process vessel will be prepared for export by rinsing,
disconnection of the process lines, and decontamination. The vessel will be lifted out of the process cell
and covered, to prevent a spread of contamination. The vessel will be placed in an approved overpack
container staged for vessel receipt. Once closed and secured, the overpack, containing the vessel, will be
delivered to the central waste storage area. A similar process in reverse will be used for the introduction
and installation of new LAW melter process vessels.

Disposal of miscellaneous mixed waste streams created during operation will be accomplished by
packaging at the point of generation. Localized collection points and disposal routes will be established
at logical and optimal locations to accommodate maintenance and operations. Waste containers will be
transferred to a staging areas where packages will be weighed, placarded, and decontaminated for
non-fixed contamination, if needed, prior to export. The packaged waste forms will then be transferred to
the central waste storage area, '

4.1.3.6 ILAW Glass Container Handling
The ILAW glass container handling activities will consist of the followmg systems:

LAW Container Receipt Handling System (LRH) _ o _

LAW Container Pour Handling Systern (LPH) : o
LAW Container Finishing Handling System (LFH) i\ ;
LAW Container Export Handling System (LEH)
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The individual systems and their primary functions are described below:

LAW Container Receipt Handling Systern (1. '
The LRH takes delivery of new ILAW containers and provides a means to transfer those containers to the

- LPH transfer bogie (Wheeled cart for equipment and container transfer).

Container Receipt

After removal of the shipping overwrap and initial receiving inspection, the containers are placcd ona
conveyor system and transferred into the facility as needed. New containers are then logged into the
tracking system. '

Container Import
Prior to the need for additional containers, a final mspect]on and transfer takes place in the container

“import bay. Each new container is moved to a container inspection stand. This allows an operator to

assess the upper head/lifting flange area, including the “fill”” opening, and to observe the inside of the
container with a light.

The rest of the container is inspected as required, then the container is placed on the import line 1 or 2
staging conveyer, and the iracking log is updated. If the container inspection fails, itis Iogged/tagged
appropriately and set aside until it can be surveyed out of the area.

* Each time a container is placed on the conveyor, an operator initiates a conveyor transfer. The transfer

serves to index containers on the staging conveyor forward so there is always a container in the “pickup”
position on the airlock conveyor.

Container import instrumentation, alarms, conirols, and/or interlocks will be provided as follows:

*  The three trap doors are interlocked with the storage cranes and bogies so that the trap doors cannot -
be opened unless a process crane is positioned above the trap door. Conversely, the process cranes.
- cannot leave trap door positions unless the trap door is closed and locked.

* The trap doors are also interlocked with the bogies so that the doors can not open unless a bogie is
positioned below the trap door. The interlock prevents the bogie from leavmg the trap door position
unless the trap door is closed.

*  The storage cranes are interlocked with the hoists so that the cranes can only move with the grapple
at transport height. -

* . The storage cranes are interlocked so that their hoists can only be lowered when signal conﬁrms door
is in open position.

*  The storage cranes are interlocked to prevent them from colliding.

- LAW Container Pour Handling System (LPH)

Each of the three LAW melters has two glass discharges that operate independently. Each melter
discharge is provided with a glass pour cell under the melter cell and associated features for filling a
container with glass. The melter will alternate filling containers in each pour cell. After a container is
filled in one pour cell the melter will begin filling the next container in the other pour cell, although
containers can be filled in the same pour cell. Each pour cell is physically isolated from the others for
maintenance access. The LPH handles and positions product containers for filling with LAW glass

product. The major pieces of equipment include the container turntable, container elevator, transfer
bogies, and monorail hoists. :

Container Turntable, Container Elevator, Glass Pour Seal Head
A container turntable is provided in each pour cell for handling containers. The turntable accommodates

three containers and rotates to position them at three stations: the container import/export station, the
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container fill station, and the container cooling station. At each container location in the turntable is a .
lower overpack section that locates the containers and provides support. Containers remam in the T
overpack during the elevating and glass filling cycle. ' B

As containers are filled and cooled, the turntable rotates to the import/export station where container
changeout occurs, Cooled, full product containers are removed from the turntable and replaced with
empty containers. Once the empty container’s lid has been removed, the turntable is rotated to position
the empty container at the fill station. The container elevator raises the empty container and lower
overpack up to the glass pour seal head for container filling. At the upper position a lock bolt is engaged
to ensure elevator position during the container fill cyc]es

The elevator is equipped with feamres to provide a weight of the product container being supported.
Weight is used to verify that a container is present and that it is not full of glass. The weight must be

- between established minimum and maximum values for glass pouring to occur. Additionally, the weight

can be used to ensure that container filling is occurring and to provide the rate of glass pouring. The
elevator weight is not intended to give an accurate weight of the container; it is merely used as an
indication of container presence and condition.

The glass pour seal head is the interface between the melter discharge and the product container during
glass pouring. The seal head consists of a metal bellows arrangement that is connected to the melter
discharge, with the other end of the bellows open for connection to product containers.

Container fill level is monitored by a thermal imaging camera. The camera provides a complete view of
the diameter of and the upper two-thirds of a container. The thermal imaging camera indicates canister
fill level for primary control of fill rate and pour shut off. In the event of primary levei detection failure, a
gamma detector activates a high-high level shutdown.

The container is filled using several pours. The pour process occurs more quickly than glass can be made 5\ o
in the melter, resulting in lag time between pours. Rapid pouring allows molten glass to flow out to all e
edges of the container. Following the final glass pour batch, the container remains in position to provide

initial container cooling and containment of final glass dlscharges The elevator lock is then retracted and

the container lowered to the turntable. The turntable is again rotated, placing the recently filled container

at the cooling/venting station. Container cooling continues while another container undergoes the fill

cycle. Once cooled, the container is rotated back to the import/export station and the process is repeated.

Container Transportation
The function of the LPH is to provide product container transportation between the container transfer

. bogie and the melter tumtable. The system transfers empty product containers from the container transfer

bogie to the melter turntable, and transfers full product containers from the turntable to the transfer bogie
in a manner that supports the plant throughput geals.

Concrete walls separate the pbur caves from the bogie transfer tunnel. These walls have doorways large
enough to allow the hoist units loaded with new or filled product containers to pass through them. The
doorways are fitted with steel shield doors. :

Concrete walis also separate the monorail maintenance facility from the bogie transfer tunnel. These
walls have passages large enough to allow the hoist units, loaded with spare parts, to pass through them.
These doorways are also fitted with steel shield doors that provide radiological shielding from sources in .
the drum transfer tunnel during hands-on maintenance activities in the monorail maintenance facility.

Pour cave transfer operations are conducted remotely, with only a few exceptions. Maintenance/recovery

operations in the bogie transfer tunnel, such as a jammed grapple, may require hands-on intervention. ST
Monorail hoist maintenance operations conducted in the maintenance facility are completely hands-on. N
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Monorail hoist recovery operations can become a hands-on/remote combination depending on the failure
details.

The LPH provides a buffer storage area for ILAW containers in the event down stream processing lines
become backed up. Additionally, ILAW container rework that cannot be managed locally is conducted in
the buffer storage area. Anticipated activities include ILAW container transfers into the buffer storage
arca from the container transfer bogies, container transfers within the buffer storage area, container
transfer from the buffer storage area to the transfer tunnel, and container rework. The buffer storage area
is adjacent to a crane maintenance facility. The buffer storage area is shielded to allow hands-on -
maintenance in the crane maintenance facility and drum transfer tunnel while contamers are present in the
buffer storage area '

The LPH drum transfer tmmel runs all the way to the east-end of the bmldmg The buffer storage area
import/export positions are located within the container transfer corridor. Concrete walls with passages
for ILAW containers separate the north and south buffer storage areas and the container transfer corridor.
The passages are equipped with manually operated steel shield doors to support maintenance or bogie _
Tecovery operations that might be required in this portion of the transfer tunnel. The LFH hoists operating
in the lidding area above this section of the container transfer corridor transfer ILAW containers to and
from the buffer storage area import/export position.

Buffer storage area container transfer operations are conducted with the use of a 10-ton bridge crane. The
crane runways begin in the crane maintenance facility adjacent to the north end of the buffer storage area
and extends south. The runways provide crane coverage to the crane maintenance area, the ILAW
container buffer storage area, the container transfer corridor and the two container import/export
positions. There are container storage positions in the north portion of the store, a minimum of five
container storage positions in the south portion of the store, and one rework position, also in the south
portion of the store. The rework position is located in the southeast corner of the ILAW container buffer
storage area/rework area. The rework position can be fitted with a powered turntable, a pair of master-
slave manipulators, and a shielded window. Directly east of the rework position, on the cold side of the
buffer storage area, is a rework area operating platform that provides operator access to the master—slave
manipulators and shielded window.

A crane suspended from the maintenance facility ceiling is used to support maintenance operations on the
buffer storage area bridge crane. A steel shield door, along with a concrete wall rising from the floor
separate the crane maintenance facility from the buffer storage area. They allow maintenance operations
to be conducted while the buffer storage area contains full ILAW containers.

LAW Container Finishing Handling System (LFH) ‘

The functions of the LFH are to verify the glass volume, determine if inert fill is required, complete
closure of the ILAW container, decontaminate the exterior of the container, and to verify contamination
levels before exporting the container into the container storage area. The system also has the ability to
sample the solidified glass, places the glass shards in a vial, and passes these vials to the Jaboratory.

The filled containers are raised from the transfer tunnel into one of two finishing lines and placed on a
bogie. The bogie with the container travels to the shard sampling station. A sample of the glass is taken

. with the glass shard sampler. Based on the calculated volume in the container, inert fill is added as

needed. From there the bogie travels to the container weld station. ‘Upon completion of container
welding, the bogie travels to the decontamination area.

There are two separate decontamination areas that perform the same function. The container is then
electrically grounded and decontaminated with CO; pellets. Produced debris is collected with a HEPA
filtered exhaust system. This gas stream is then routed to the facility vent system where it is passed
through the facility’s HEPA filters before being discharged through the stack.
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Once the container is decontaminated, it is transported to the swabbing station where it is surveyed for
loose surface contamination to verify it meets the contamination requirements. The swabbing machine : S
uses a power manipulator to maneuver the cotton swabs over the surface. The contaminated swabs are

then monitored to determine gamma-beta and alpha levels for smearable contaminates. If contamination

levels exceed C2 contamination criteria, the container can go through the CO, decontamination station or -

be transported into the fixative station where fixative is sprayed over the entire surface of the container.

and after curing the container is resurveyed. If the container meets C2 contamination criteria, the bogie

moves into the monitoring/export station. As the container is transported into the momtonng/export

station from the swabbing station, gamma monitoring measures the surface dose rate of the .

decontaminated container. If the container exceeds the contamination requirement, it is classified as an

out-of-specification container.Otherwise, the dose rate is measured and is recorded with the container’s

records. Out-of-specification JLAW containers are routed back through the decontamination and fixative

stations until the radiological contamination levels are within specification. The container is then

exported to the product container storage and export.

Instrumentation, alarms, controls, and mterlocks will be provided for the LRH to mdlcate or prevent the
following conditions: .

* . Opening of personnel access door when container is present in the line transfer station
*  Opening of personnel access door when either line transfer trap doors are open
¢ Opening of both line transfer trap doors at the same time -

*  Opening of personnel access door if airborne contamination levels are higher than demgn
~ contamination c]asmﬁcauon within the line transfer station

Decontamination Station o
The two decontamination stations are located within the finishing line in the LAW vitrification plant. e’
After the ILAW container has been cooled and sealed, it is transported to the CO, blasting

decontamination station. The container is electrically grounded during blasting operation due to static

electricity generated during CO, blasting. Equipment items located in the decontamination station

include the CO, gun, exhaust system, and tracking system. Most other items are located outside of the

hot cell, including the CO; pelletizer, the transport air compressor, and the liquid CO, storage and

delivery system.

‘The containers are decontaminated with CO, pellets. The CQO,blasting gun contains a exhaust recovery

hood to recover the effluent from the cleaning operation. Debris produced during decontamination is
collected with a HEPA filtered exhaust system. This gas stream is then routed to the facility vent system
where it is passed through the facility’s HEPA filters before being discharged through the stack.

Once the container is decontaminated, it is transported from the decontarmnatlon station to the swabbmg
station.

Instrumentation, alarms, controls, and interlocks will be provided for the decontamination station to
indicate or prevent the following conditions: :

*  Opening of weldmg/decontammanon or decontammatlon/ swabbing contammen.t door during

decontamination
*  Opening of welding/decontamination and decontamination/swabbing containment door at the same
time

Attachment 51-4-43



(C-T L - T RN RS

WA7890008967, Attachment 51
Rwer Protection Project Waste Treatment Plant
04/04

Swab and Swab-Monitoring Station

At the swabbing station, containers are surveyed for loose surface contamination to verify they meet the
contamination requirement. The swabbing machine uses a manipulator to maneuver the swabs over the
surface. After a prescribed area is covered, the contaminated swabs are exported away from radioactive
source for monitoring to determine gamma-beta and alpha levels for smearable contarninates. If
contamination levels exceed C2 criteria, the container is transported back into the decontamination station
for rework. If contamination levels are stlll'above C2 criteria, the container is transported into the fixative
station, located above the swabbing station. If the container meets C2 cntena, the tumtable bogie moves
into the monitoring/export station. ‘ _

Once the container is transported into the monitoring/export station from the swabbing station, gamma
monitoring measures the surface dose rate of the decontaminated container. If the container exceeds the
specified dose requirement, it is classified as an out-of-specification container; otherwise, the dose rate is
measured and is recorded within the container’s records. The container is then exported out of the
decontamination area into product container storage and export.

Instrumentation, alarms, controls, and interlocks will be provided for the swab monitoring station to |
indicate or prevent the following conditions:

*  Personnel access when a container is present in swab monitoring station
*  Opening of decontamination/swabbing or swabbing/export containment door during swabbing
*  Opening of personnel access door when container is present in the swabbing station

*  Opening of personnel access door if airborne contamination levels are higher than design
contamination classification within the decontamination area

*  Opening of personnel access door if hlgh concentration of carbon. d10x1de is present within the
decontamination arca |

*  Rotation of posting turntable during swabbing

"« 'Export of swab if radiation levels from swab are higher than design radiation cla551ﬁcat10n in the

operational area

- Container Fixative Station

After CO, decontamination, if contamination levels are still above C2 criteria, tlic container may be
transported into the fixative station, through the fixative hatch using the fixative crane. The container is
placed onto the cooling/drying stand where the container is allowed to cool to the desired temperature.

" The fixative crane transports the container into the fixative booth and the fixative nozzle sprays a fixative

over the entire container surface. After curing, the container is lowered back into the swabbing station.

Instrumentation, alarms, controls, and interlocks will be provided for the fixative unit to indicate or
prevent the following conditions: :

*  Opening of the fixative booth containment door during the fixative prdcess.
e  Start of system when the fixative booth containment door is open.
»  Start of system when personnel are present within the fixative booth.

*  Start of system if ventilation system fails. If ventilation fails during the fixative process, fixative .
system automatically shuts down. '

Container Monitoring/Export Station
Before final export to the storage area, each container received from the swabbing station is measured for
surface dose rate levels, A gamma scan array is used to measure dose rate from the container. The

operator will verify the process, then record the reading. If the container fails to meet the surface dose
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rate requirements, the container is Jabeled as an out-of-specification container. The container is finally
exported to the product container storage and export area.

Container monitoring/export station 1nsn'umentat10n alarms, controls, and/or mterlocks w111 be provided
to indicate and/or prevent the following conditions:

Opening of the per_sonriel access door when storage trap door is open
*  Opening of the storage trap door when persornel are present within the export station

LAW Container Export Handling System (LEH)

The purpose of the LEH is to store ILAW containers prior to transferring to a Hanford Site TSD unit.
This system is composed of a storage facility, export/swabbing area, truck bay, and two separate crane
mainténance areas. The ILAW containers are stored in the large structure. Loading of containers onto
transportation trucks occurs in the export high bay area. Containers are swabbed and loaded into
transportation flasks,

Under normal operation, an ILAW container will be received from the LFH, through a trap door. The
ILAW container contamination and radiation dose limits are verified to be within specifications. An
operator records the container’s identification and position as it is placed into the storage array,

The impact of temperature, shiclding, and environmental conditions were considered in the design of the
storage plant and equipment within the plant, in terms of corrosion, degradation, and accessibility to
equipment. The crane area is provided with closed circuit TV cameras for in plant surveillance. A
lighting system with fixtures provides the required illumination. Since personnel are excluded from entry

.due to radiological dose rates, remote access to each container is provided overhead.

4137 LAW Melter Equipment Support _Hal_ld]ihg System (LSH) g

The primary function of the LSH is to provide the equipment and support necessary to complete
maintenance tasks on all melters and equipment in the melter gallery of the LAW vitrification plant The
primary equipment used in support of the maintenance efforts are: :

o

Consumable change-out boxes

Consumable change-out boxes storage racks
Consumable change-out boxes preparation stand
Melter gallery process crane

Consumable change-out boxes handler

Lifting head

Melter gamma gate

Shield cover removal tool

Melter consumables will be removed through the top of the melter shielding. Melter consumable items
will be those that require routine and non-routine maintenance, but provide necessary functions to
continue melter operations. The routine consumable items will be bubbler assemblies. New bubbler
assemblies will be shipped to the facility and will be installed into the melter. Spent bubblers will be
extracted from the melter, cut up, and packaged into a drum for disposal.

Refractory thermocouples, airlifts, level detectors, feed nozzles, and film coolers will be considered non-

routine and are replaced on an as-needed basis according to the appropriate procedures and with

appropriate equipment.

The LSH also provides the methods, equipment, and packaging for the import of new melter bubbler _ - o J
assemblies and export of spent melter bubbler assemblies as well as removal of melter consumables. ' R
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4,1.3.8 LAW Vitrification Plant Ventilation

The LAW vitrification plant will be divided into four numbered zones (the C4 designation is not used)
listed and defined below, with the higher number indicating greater radiological hazard potential and
therefore a requirement for a greater degree of control or restriction. The zoning of the ventilation system
will be based on the classifications assigned to building areas for potential radiological contamination.
Zones classified as C5 are potentially the most contaminated and include the pour caves, buffer storage
area, and process cells. Zones classified as C1 are uncontaminated areas.

Containment will be achieved by n_ié.intaining CS areas at the greatest negative pressure, with airflows
cascaded through engineered routes from C2 areas to C3 areas and on to the C5 areas. The cascade

_ system, in which air passes through more than one area, will reduce the number of separate ventilation

streams and hence the amount of air requiring treatment. Adherence to this concept in the design and
operation of the LAW vitrification plant will ensure that the ventilation air does not become a significant
source of exposure to operators, and that the air emissions do not endanger human health or the
environment.

An effluent radiation raonitoring system, consisting of sensors to monitor radiation in the effluent stream,
or a represeniative sampling system is provided in the discharge header downstream of the exhaust fans.
A monitoring system would consist of probe assemblies, vacuum pumps, a stack flow sensor, temperature
sensor and radiation sensors. A temperature fransmitter is also provided in the discharge header
downstream of the exhaust fans for continuous monitoring of exhaust air temperature.

C1 Ventilation System (C1V)

C1 areas are normally occupied. C1 areas will typically consist of administrative offices, control rooms,
conference rooms, locker rooms, rest rooms, and equipment rooms. C1 areas will be operated slightly
pressurized relative to atmosphere and other adjacent areas.

C2 Ventilation System (C2V) :

C2 areas will typically consist of non-process operating areas, equipmenit rooms, stores, access corridors,
and plant rooms adjacent to areas with higher contamination potential. The C2V is served by dedicated
air handling units and exhaust fans. Ventilation air supplied to C2 areas will be exhausted by the C2
exhaust system and cascaded into adjacent C3 areas. The sum of the volumetric flow rates exhausted by
the C2 exhaust system and cascaded into adjacent C3 areas will be greater than the volumetric flow rate
supplied to C2 areas. This will cause the C2 areas to maintain a nominal negative pressure relative to
atmosphere. C2 exhaust will pass through one stage of HEPA filters and be discharged to the atmosphere
by the exhaust fans. Supply and exhaust fans are provided with variable frequency drives.

C3 Ventilation System (C3V)
C3 areas are normally unoccupied, but allow operator access, for instance during maintenance. C3 areas

-will typically consist of filter plant rooms, workshops, maintenance areas, and monitoring areas. Air will

generally be drawn from C2 areas and, wherever possible, cascaded through the C3 areas into C5 areas, or
alternatively exhausted from the C3 areas by the C3 exhaust system. In general, air cascaded into the

C3 areas will be from adjacent C2/C3 subchange rooms. When sufficient air cannot be cascaded into C3
areas, a dedicated C2 supply equipped with appropriate backflow prevention wilt be used. C3 exhaust
will pass through one stage of HEPA filters and be discharged to the atmosphere by the exhaust fans.

C3 exhaust fans are provided with variable frequency drives.

" C5 Ventilation Svstem (C5V)

In general, air cascaded into the C5 areas will be from adjacent C3 areas. If there is a requirement for

engineered duct entries through the C3 boundary, they will be protected by backflow HEPA filters, with
penetrations through the boundary sealed.

The C5 areas in the LAW vitrification plant will be composed of the following:
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Pour caves _

Drum transfer tunmel
- Buffer storage area _
C3/C5 Drain tank room -
Process cells

Finishing line

Air will be cascaded into the C5 areas and exhausted by the C5 exhaust system. Engineered duct entries
(air in-bleeds) through the C5 confinement boundary will be protected by backflow HEPA filter isolation
dampers. C5 exhaust will pass through two stages of HEPA filters and be discharged to the atmosphcre ’
by the exhaust fans, C5 exhaust fans are provided mth variable frequency drives. :

4,14 HLW Vitrification Plant

The HLW vitrification plant will consist of several process systems designed to perform the following
functions:

Store pretreated HLW slurry

Convert blended HLW slurry and glass formers into glass
Treat melter off-gas

Handle IHL.W containers

Store IHLW containers _

Provide supporting equipment in the melter cave

Handle miscellaneous waste

Ventilate the HLW vitrification plant

Figure 4A-1 presents the suﬁphﬁed flow figure for the WTP, Figure 4A-4 presents the simplified flow of
primary process systems, and the following ﬁgures found in Appendlx 4A provide additional detail for
the HLW vitrification plant:

Simplified process ﬂow figures for process information

Typical system figures depicting common features for each regulated system

Simplified general arrangement figures showing locations of equipment and associated tanks
Waste management area figures showing plant locations to be permitted

Contamination/radiation area boundary figures showing contam1nat10n/rad1at10n ZORES throughout

the plant

Descriptions of the HLW vitrification process, melter off-gas treatment systems, and THL'W glass
container handling systems are provided in the following sections.

4141 HLW Melter Feed
The HLW melter feed consists of the following:

+  HLW Cave Receipt Process System (HCP)-
HIL.W Melter Feed Process System (HFP)

The primary function of this system is to receive HLW feed slurry from the pretreatment plant, mix glass -

formers with HLW feed to form a uniform blend, and provide a blended feed to the HLW melter. An
analysis of the waste determines a glass additive formulation for the conversion of the waste to glass. The
glass additives specified in the formulation are weighed and mixed with the waste.

The HLW melter feed system contains the following equipment:
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Two concentrate receipt vessels (V31001 and V31002)
Glass former feed hopper

Feed preparation vessel (V31101)

HLW miclter feed vessel (V31102)

The two HLW concentrate receipt vessels, located in a wet process cell, receive HLW concentrate from -
the pretreatment plant. Procéss control samples are collected from these vessels and analyzed to -
determine the glass former formulation. Typically, the concentrate receipt vessels are operated in

_ opposite cycles, where one vessel is filled and sampIed while the other is being emptied. After

completion of sample analysis, a batch of waste is transferred to the feed preparation vessel for blending .
with giass formers from the glass former feed hopper. The glass former feed hopper receives blended
glass formers and reductant (such as silica, boric acid, calcium silicate, ferric oxide, lithium carbonate,
and sucrose) from the HL'W glass former feed room. After the blending, the glass formers are gravity-fed
into the feed preparation vessel, where the blended glass formers are mixed with the HLW concentrate to
form a uniform slurry. The shurry is then fed to the HLW melter feed vessel and then to the HLW Melter
Process System (HMP).

Instrumentation, alarms, controls, and mterlocks will be provided for the HCP and HFP to indicate or
prevent the following conditions:

Vessel overflow

Loss of vessel integrity

Loss of cooling water flow’

Loss of agitator function

Agitator not operated at low liquid level to prevent agitator and/or vessel damage
High or low pressure, temperature, and/or level

Controls developed to prevent or mitigate acc:dent conditions are incorporated into the design. Operating
conditions that have been identified that require interlocking with the melter feed involve individual
components within the off-gas system that could result in overpressurization of the melter. These =
operating conditions mclude

*  Failure of standby off-gas duct butterfly valve to open in response to melter surge
=  Insufficient airflow o film cooler or blockage of film cooler '

41.4.2 HLW Melter Process System (HMP)

The primary functions of this system are to convert blended waste feed and glass formers into molten
glass, deliver molten glass to HLW canisters, fill the canisters with molten glass waste, and monitor and
control glass waste level during waste filling. : :

The HMP includes the HLW melter, two pour spouts, and primary and secondary canister level detection -
systems. The melter, pour spout, and level detection will be remotely operated in a C5/RS5 cell.- There
will be no personnel access to this cell after hot processing of the HLW feed stream begins.

HLW Melter
The HL'W melter, located in the melter ceIl near the south wall, isa rectangular tank with an outer steel

“casing. The tank is lined with refractory material designed to withstand corrosion by molten glass, The

steel casing for the melter area is provided with water cooling to maintain a thermal gradient in the bricks
for corrosion control, prevent migration of glass through the bricks, and reduce heat load to the process
cell. The lid of the HLW melter will be sealed to the melter shell in order to provide gas containment.
The lid will provide a support structure through which sub-components can be mounted. Penetrations,
primarily on the lid, through the outer shell are sealed by appropnate fittings that allow remote removal
and replacement.
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The feed is introduced to the melter through a tube that ends at the top of the feed nozzle. The feed
nozzle is insulated to prevent drying the feed before it reaches the melter. Water flushes will be used to
clear the feed lines as necessary. Feed will be introduced to the melter as a shurry through nozzles in the
melter lid. The water and volatile feed constituents in the slurry will evaporate, leaving behind a layer of
material known as the cold cap. New shurry will be added at about the same rate as the cold cap

 dissolves, maintaining the quantity of cold cap material at a steady level. Waste feed components that

remain in the cold cap will undergo chemical reactions, be converted to their respective oxides, and
dissolve in the melt. Air injectors may be used to mix and agitate the molten glass. The slurry is fed ata
constant rate to each melter. As the slurry is fed, molten glass is formed that accumulates in the glass

‘tank. When the melt level rises to a predetermined upper limit, it is discharged to a container. The feed
- system includes the melter feed nozzles and plenum thermocouples. The melter feed nozzles are installed

in the melter lid and provide a means to introduce feed sturry to the melter. Each feed nozzle will be
individuaily supplied from a slurry pump. The rate of feed addition to the meltér determines the cold cap
coverage in the melt pool, and can be controlled based on the average plenum temperature, The glass

 level in the melter is maintained between the top of the electrodes and below the upper edge of the glass

contact refractory blocks,

The melter includes three important regions: the glass pool, two discharge chambers, and a plenum just
above the glass pool. Melter pool level measurement is used throughout melter operations in conjunction
with alarms for high or low glass pool levels. Each discharge chamber is a heavily insulated box on the -
south side of the melter, housing the discharge trough and a connéction flange for the pour spout
assembly. The plenum is lined with refractory to withstand hot corrosive gases, thermal shock, and

- slurried waste splatter. The power to the electrodes is regulated by the PCS to maintain the temperature at

the set point value.

The heat for the HLW melter startup is provided by temporarily installed radiant electric heaters mounted
on the lid of the melter. These heaters melt the glass formers sufficiently to make it ionically conductive
between the melter’s joule heating electrodes. When a conducting path is established, the melter is heated
in a controlled manner by passing more and more current between the electrodes through the glass (a
process known as joule heating). After some time the melter reaches its operating temperature (generally

i the range of 950 °C to 1,250 °C) and slurry feeding can start. As the shury is fed, molten glass is
formed by vitrification of the cold cap materials into the glass melt. When the melt level rises to a

predetermined level, it can be discharged into a container.

The gas produced durihg melting is mainly steam and contains volatile components and airborne matter

that require removal prior to discharge to the atmosphere. This off-gas is diluted by air from four sources; _

inadvertent air in-leakage through the melter 1id and discharge port, instrumentation and sparging, film .
cooler air, and air added to control the melter vacuum, The melter plenum is maintained at a vacuum -

with off-gas system blowers and control injection of air into the off-gas line near the melter exhaust. This

assures containment and avoids pressurization. This vacuum is sensed at a location near the plenum
where blockage and feed splatter is unlikely. The sensed vacuum is used to drive a control valve that
regulates the draft in the melter exhaust line,

The glass level in the melter is maintained between the top of the upper electrodes and below the upper
edge of the tank blocks. The level is determined directly by two bubbler tubes that indicate density and
glass depth. Thermocouples housed in thermowelis that penetrate the cold cap and are immersed in the
moiten glass also indicate molten glass level. Level measurement is used throughout melter-operations in
conjunction with alarms for high or low glass pool levels. -
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Glass Discharge Systém

Discharge is achieved by transferring glass from the bottom of the meit pool up through a riser and out of
the melter through a side discharge chamber. Under each of the two discharge chambers there is a pour
spout that connects the melter discharge chamber to the respective HLW canister.

With the pour spout assembly retracted and its shide gate closed, a canister is moved into position under
the pour spout. The pour spout slide gate seals the opening, preventing large quantities of air from
entering the melter and preventing glass dnps from falling into the canister tunnel. When a canister is in
position under the pour spout, the pour spout is lowered into position by extending the pour spout
bellows. The slide gate is then operied and glass drips or fibers collected on the slide gate, while the pour
spout assembly was in standby, will be scraped off into the canister, After verification of the slide gate
and pour spout positions, the canister is ready to receive glass. During pouring operations, a remote
camera is used to view the pour stream within the pou:r spout assembly.

The canister level detector monitors the glass fill height and is used to control the molten glass level
within the HLW canister, as it is poured from the melter. Once the canister is filled, pouring is terminated -
and the canister is allowed to cool. After cooling, the slide gate closes and the pour spout lifts away from
the canister, compressing the pour spout bellow. After verification of the slide gate and pour spout
positions, the canister is transported to the lidding assembly.

As the canister is transported to the lidding assembly, a standby canister is placed under the pour spout
and the pour spout is lowered into position by extending the pour spout bellows to create a metal-to-metal
seal with the standby canister. The slide gate is then opened and glass drips or fibers collected on the
slide gate while the pour spout assembly was in standby will be scraped off into the standby canister.
When a new canister is ready to be placed under the pour spout, the process is repeated again.

Level Detection ’
The purpose of each canister level detection system is to monitor the molten glass level within the HLW
canister and to prevent canister overfilling. During glass pour, the level detection system is used to
monitor the glass level to assure the canister is filled to the desired level. The level detection system also -
will be able to monitor the rate at which the glass level is rising in the canister. There is a primary and a
secondary monitoring system, which is consistent with standard vessel level contrel. A primary system
that operates through the PCS is used for normal operations, and a secondary “hard- wired” system is used
to back up the primary system and automatically shut down the fill before the overflow limit is reached.
The primary level detection system is a thermal imaging system that provides continuous level
monitoring over the entire canister. In the event that the primary thermal imaging system malfunctions,
the backup discrete point radiation detection system shall indicate a filled canister.

During pour, the level detection system will display a thermal image on a monitor in the central control
room and will utilize a serial connection to interface with the PCS for indication and control purposes.
The imaging software will be used to continuously monitor the level of glass in the canister and will
provide an output of the glass level to control loops in the PCS. A high-level condmon will be indicated
by the PCS, which will initiate alarms and/or control sequences to control the melter pour. The infrared
image will be available through the plant closed circuit television system. The control system will be able
to store the level of the glass in a canister between batch pours when the temperature in the canister could
be cooled down sufficiently to prevent the thermal imaging system from detecting the glass level. The
level is reset to zero with each new canister. The control system will also be used to monitor the average

temperature of the glass near the top of the pour. If the temperature is lower than a set point value, an
alarm will be initiated by the PCS.

Another function of the system is to detect the rate at which the glass level is rising in the canister. This
gives an indication of deviation between expected normal pour rates. Deviation could indicate a
malfunction of the glass discharge system, and an alarm would be initiated.
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In the event that the primary thermal imaging system malfunctions, the backup discrete point radiation
detection system shall prevent a canister overfill. This system is designed only to detect a discrete high
glass level, producing a contact closure when the high level is sensed. When the high level has been
reached, the system will automatically shut down the melter gas lift which, in turn, will stop the glass
pour. The system is limited to discrete levels of glass fill, not continzous monitoring.

Instrumentation, alarms, controls, and interlocks will be prov1ded for the HMP to indicate or prevent the
following conditions:

The slide gate cannot be opened without verification that the pour spout is attached to a canister
The melter cannot pour glass without verification that the slide gate is open :
The melter cannot pour without verification that the bogie is present

The melter cannot pour without verification that the canister is present

The melter cannot pour if the canister is greater than 95% full

4.14.3 Melter Off-gas Treatment Process System (HOP)
The HLW Melter Off-gas Treatment Process System (HOP) consists of the following subsystems:
*  HLW primary off-gas system

*  HLW vessel vent system
*  HLW secondary off-gas system

- Melter off-gas is generated from the vitrification of HLW in the joule-heated ceramic melter. The rate of

generation of gases in the melter is dynamic and not steady state. The melter generates off-gas resuiting
from decomposition, oxidation, and vaporization of feed material. Const:ituents of the off-gas include:

Nitrogen oxides (NOx) from decomposition of metal mtrates in the melter feed
Chloride, fluoride, and sulfur as ox1des, acid gases, and salts

Dangerous waste metals

Dangerous waste organics o
Radionuclide particulates and aerosols

. & @ & »

In addition, the HLW melter generates small quantities of other volatile compounds including iodine-129,
carbon-14, tritium, and volatile organic compounds. The carbon-14 and tritium emissions are in the form

of CO, and water respectively.

The purpose of the HOP is to cool and treat the melter off-gas and vessel ventilation off-gas to a level that
is protective of human health and the environment. The off-gas system must also provide a pressure
confinement boundary that will control melter pressure and prevent vapor release to the plant. The design
of the melter off-gas system must accommodate changes in off-gas flow from the melter without causing
the melter to pressurize.

- Tnitial decontamination of off—gas from the melter is provided by the primary off-gas treatment sysfem

This primary off-gas system is designed to handle intermittent surges of seven times steam flow and three
times non-condensable flow from feed. The primary system consists of a film cooler, submerged bed
scrubber, a wet electrostatic precipitator, and a high efficiency mist eliminator. This system cools the off-
gas and removes particulates.

Addittonally, an extra line from the melter to the submerged bed scrubber is provided in the unlikely case
that the primary off-gas line plugs. This extra line includes a valve as the isolation device. As soon as the
melter vacuum decreases to a set point, the valve is actuated and off-gas flow is allowed through the line
to the submerged bed scrubber, thercby preventing melter pressurization. In the event that the melter
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surge is much higher than the system is designed to handle, a pressure relief valve acts as the presm.lre
relief pomt venting the off-gas to the melter cell.

The vessel ventilation header joins the primary off-gas system after the wet electrostatlc precipitator.
After the high efficiency mist eliminator, the off-gas is routed to the secondary off-gas treatment system.
The off-gas received through the vessel ventilation system consists primarily of air, water vapor, and
minor amounts. of aerosols generated by the agitation or movement of vessel ¢ontents.

The secondary off-gas system (after the HEPA filters to final discharge) is designed to handle maximum
sustained flowrate from the melter. The secondary off-gas system consists of the follovmlg major
components '

Heat recovery unit

Exhauster fans (two sets)

Catalytic oxidizer/reducer unit

Electric preheater

Iodine absorption column ‘

Submerged bed scrubber condensate collection vessel (V32101)

The foliovﬁng_ sections provide descriptions of major melter off-gas freatment components:

Primary Meiter Off-gas Treatment System

The purpose of the primary off-gas treatment system is to cool the melter off-gas and to remove off-gas
aerosols generated by the melter and from the vessel ventilation air. This treatment system consists of a
film cooler, a submerged bed scrubber, a wet electrostatic precipitator, a high efficiency mist eliminator,
an electric heater, and high efficiency particulate air filters.

Film Cooler
The function of the film cooler is to cool the off-gas below the glass sticking temperature to minisnize .

 solids deposition on the off-gas piping walls. The off-gas exits the melter and is mixed with air in the off-
gas film cooler. Each melter has a single film cooler. The film cooler is a double-walled pipe designed to

mtroduce injected gas axially along the walls of the off-gas pipe through a series of holes or slots inthe -
inner wall. ,

A mechanical reamer may be mounted on the film cooler to periodically remove solids build-up on the
inner film cooler wall., The reaming device (wire brush or drill) would be periodically inserted into the
film cooler for mechanical solids removal.

Submerged Bed Scrubber

The off-gas from the HLW melter film cooler is further cooled and treated by a submerged bed scrubber.
The off-gas enters the submerged bed scrubber column for further cooling and solids removal. The
submerged bed scrubber is a passive device designed for aqueous scrubbing of entrained radioactive .
particulate from melter off-gas, cooling and condensation of melier vapor emissions, and interim storage
of condensed fluids. Tt will also quench the off-gas to a desired discharge temperature through the use of
coiling coils/jacket. The off-gas leaves the submerged bed scrubber in thermal equlhbnum with the
scrubbing solution.

The submerged bed scrubber has one off-gas inlet. The off-gas enters the submerged bed scrubber
through the inlet pipe that runs down through the center of the bed to the packing support plate. The bed-
retaining walls extend below the support plate creating a lower skirt, to allow the formation of a gas
bubble underneath the packing. The entire bed is suspended off the floor of the submerged bed scrubber
to allow the scrubbing solution to circulate freely through the bed. After formation of the gas bubble
beneath the packing, the injected off-gas then bubbles up through the packed bed. The rising gas bubbles
also cause the scrubbing liquid to circulate up through the packed bed, resulting in a general recirculation
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of the scrubbing solution. The packing breaks larger bubbles into smaller ones to increase the gasto
water contacting surface, thereby increasing particulate removal and heat transfer efficiencies. The
warmed scrubbing solution then flows downward outside of the packed bed through coiling coils/jacket.

To maintain a constant liquid level within the submerged bed écrubber, it will be equipped withan =
overflow line that allows for the continuous discharge of off-gas condensate and some scrubbed
particulates to the submerged bed scrubber condensate collection vessel located next to the submerged

. bed scrubber column vessel. The submerged bed scrubber condensate collection vessel also is equipped

with a cooling jacket. The rate of condensate discharge is determined by how much the off-gas
temperature is lowered below its dew point. The condensate and some collected particulates overflow

‘into the submerged bed scrubber condensate collection vessel. To minimize the buildup of the solids in

the bottom of the submerged bed scrubber, condensate from the submerged bed scrubber condensate
collection vessel will be re-circulated back to the submerged bed scrubber and injected through multiple
lances to agitate and suspend solids on the submerged bed scrubber vessel floor. The collected solids will
then be pumped directly off the submerged bed scrubber vessel floor to the condensate storage vessel.
This purging and recycling process occurs sunultaneously Ventmg of this condensate receiver vessel is
via the submerged bed scrubber into the main off-gas discharge pipe.

The scrubbed off-gas discharges through the top of the submerged bed scrubber and is routed to the wet

- electrostatic precipitator for further particulate removal,

Wet Electrostatic Precipitator ' ‘ o
The submerged bed scrubber off-gas is routed to the wet electrostatic precipitator for removal of aerosols

down to and inchuding sub-micron size. The off-gas enters at the top of the unit and may pass through a
distribution plate. The evenly distributed saturated gas then flows downward through the tubes. The
tubes act as positive electrodes. Each of these tubes bas a single negatively charged electrode, which runs
down the centerline of cach tube. A high voltage, direct current transformer supplies the power to the
electrodes. A strong electric field generated along the electrodes giving a negative charge to the aerosols.
The negatively charged particles move toward the positively charged tube walls for collection. Collected
particles are then washed from the tube walls along with collected mists. As the gas passes through the
tubes, the first particles captured are the water droplets. As the water droplets gravity drain through the
electrode tubes the collected particles are washed off and the final condensate is coilected in the wet

electrostatic precipitator dished bottom area. A water spray may be used periodically to facilitate washing

collected aerosols from the tubes. The tube drain and wash solution are routed to a collection vessel.

High Efficiency Mist Eliminator
Further removal of radioactive aerosols is accomplished using the high efﬁcwncy mist eliminator. The

high efficiency mist eliminators also reduce the dust-loading rate on the HEPA filters. A high efficiency
mist eliminator is essentially a high efficiency demister that has a removal efficiency of greater than 99 %
for aerosols down to the sub-micron size. As the off-gas passes through the high efficiency mist
eliminator, the liquid droplets and other aerosols within the off-gas interact with high efficiency mist
eliminator filaments. As the aerosols contact the filaments they adhere to the filaments surface by surface
tension. As the droplets agglomerate and grow, they eventually acquire enough mass to fall by gravity to
the bottom of the unit, thus overriding the original surface tension, friction with the filaments, and the gas
velocity. These collected droplets are assumed to contain the majority of the off-gas radioactivity and
will be collected in the bottom of the high efficiency mist eliminator. The collected condensate will
gravity drain into the submerged bed scrubber condensate collection vessel. As the condensate flows
down through the filter bed, a washing action is generated that will help wash collected solids from the
filter elements. However, some solids may accumulate in the bed over time, causing the pressure drop
across the filter to increase. When the pressure drop across the high efficiency mist eliminator reaches a
predefined level, it is washed with process water to facilitate removal of accumulated solids. Some
insoluble solids may remain, and their accumulation will eventually lead to the replacement of the high
efficiency mist eliminator filter elements. . :
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HEPA Preheaters Filters and Exhauster

Next, the off-gas is heated using an electric preheater to a temperature above the gas streams dew point
and then passed through dual set of HEPA filters to provide high efficiency submicron removal. The off-
gas is heated to avoid condensation in the HEPA filters. The HEPA filters provide a combined particulate
removal efficiency greater than 99.999 %. When the differential pressure drop across the filters becomes
too high, they will be remotely changed out. The system is compnsed of two parallel heater/HEPA filter
trains. The off-gas passes through one train while the other remains available as an installed backup.

Mamtem.nce Ventilation Bypass '
A maintenance bypass will also be installed, allowing the melter off-gas to bypass the submerged bed

scrubber and the wet electrostatic precipitator. This bypass would only be used after the HLW melter has
been idled and the cold cap eliminated. The bypass line would feed gas into the secondary ofi-gas system

- for HEPA filtration and other gas cleaning steps.

Vessel Ventilation Off-gas Treatment
The vessel ventilation off-gas system prevents migration of waste contaminates into the process cells and

potentially operating areas. It does this by maintaining the various HLW process vessels under a slight
vacuum relative to the cell. The composition of the ventilation air is expected to be pnmanly air with
slight chemical and radioactive particulate contamination.

The vessel ventilation air is combined with the melter off-gas prior to entering the primary off-gas system
high efficiency mist eliminators. The combined air streams are treated together in the remaining sections
of the primary and secondary off-gas treatment systems. A pressure control valve is used to regulate the
pressure between the vessel ventilation off-gas system and the melter off-gas system.

HLW Pulse Ventilation System
Gaseous emissions are produced by pulse jet mixers and reverse flow diverters that are used to mix and

move wastes in the HL'W vitrification plant. The exhausts from reverse flow diverters and pulse jet
mixers throughout the HLW vitrification plant are collected in the pulse ventilation system headers. This
exhaust is potentially contaminated with aerosols and particulates. Electric preheaters eliminate liquid
aerosols and reduce the relative humidity of the gas stream, as necessary, before it encounters the system
HEPA filters. The gas is passed through HEPA filters to remove particulates that may be present. When
the differential pressure drop or radiation level across the filters becomes too high, they will be remotely
changed out.

Secon Off-gas Treatment System

The combined primary off-gas stréam and vessel ventilation off-gas stream is discharged to the secondary
off-gas treatment system. The secondary off-gas system will treat the combined off-gas to a level
protective of human health and the environment. Specifically, the secondary off-gas treatment system
will remove radioactive iodine, volatile organic compounds, and acid gases (HCl, HF, NO,), as required,
to meet the facilities air discharge requirements. The secondary off-gas treatment system consists of a
organic thermal catalyhc oxidizer unit, NO, selective catalytic reduction umt and a silver mordenite
colurnmn.

Catalytic Oxidizer/Reducer Unit

To remove products of incomplete combustion, volatile organics compounds, and NO in the off-gas
stream, a catalyst skid mounted unit with a combined thermal catalytic oxidizer unit and a NO selective
catalytic reduction unit will be used. . In this unit, organic compounds are oxidized to carbon dioxide,
water vapor, and possibly acid gases (depending on the halogenated volatile organic compound present in
the stream). Also NOy is reacted with ammonia to reduce it to nitrogen gas and water vapor.

The volatile organic compound catalyst column operates at a somewhat lower temperature than the NO,
catalyst; therefore, it is placed at the beginning of the unit. This arrangement also prevents the formation
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of NO, through the volatile organic compound catalyst from the oxidation of ammonia, which is added
after the gas goes through the volatile organic compound catalyst. Further off-gas heating occurs through

- the volatile organic compounds catalyst as the reactions occurring are exothermic. ‘
- As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate heat exchanger.

The heating medium used is the exhaust from the catalytic oxidizer/reducer unit. The cool off-gas enters
the cold side of the heat recovery, then passes through an electric heater to bring the temperature up to
that required for the volatile orgamc compound catalyst to operate.

After the voIatile organic compound catalyst, the off-gas enters a chamber where gaseous ammonia is
injected through an atomized spray and allowed to mix with the off-gas. Ammonia is added so that the

NO, reduction reactions can be carried out. Reduction of NO, is also an exothermic reaction therefore it

significantly increases the off-gas temperature. This hot off-gas then enters the hot side of the heat
recovery unit fo heat the incoming off-gas. The cooled off—gas stream is then directed to the silver
mordenite column for iodine and acid gas removal.

* Sitver Mordenite Column

The silver mordenite column is presént to remove halogens such as radioactive iodine, fluorine, and
chlorine from the melter off-gas. Silver mordenite is an absorbent in the form of cylindrical pellets
contained in cartridges. The absorbent is expected to lose effectiveness over time and will require

replacement. Halogens react with the silver in the bed and are trapped within the matrix. Loading begins

at the front of the silver mordenite beds and progressively load the silver through the column until
breakthrough is reached at the end of the column. Absorption reactions occur within a reaction zone (or
mass transfer zone) that varies in length depending on the temperature of the bed and the gas velocity
through the bed. The reaction zone length within a silver mordenite bed is readily apparent through the
use of a transparent column since the there is a color change as the reaction progress. The silver
mordenite pellets will change color from white, to yellow, and finally a purple color, once the silver is
consumed. The column structure is similar to that in a carbon bed absorber, The “column” is not a tank-
like structure, but is instead a bank of cartridges through which the gas stream is directed. The absorbent
cartridges allow for manual removal and replacement when required or after a predetermined life span,
and are sized to fit into standard waste containers for disposal.

4.1.44 Radioactive Liquid Waste Disposal System (RLD)

The pnmary fimctions of the RLD are to receive, store, and transfer various effluents from different HLW

treatment systems for collection and handlmg
The RLD contains four vesscls located in the HL'W vitrification plant wet process cell:

Acidic waste vessel (V35002)

_ Plant wash and drains vessel (V35003)
Decontamination effluent collection vessel (V35009)
Off-gas drains collection vessel (V35038)

- The RLD receives radioactive effluent from the Melter Off-gas Treatment Process System (HOP), the

HLW Canister Decontamination Handling System (HDH), and periodic plant and vessel washes within
the HLW vitrification plant. - _
These effluents include the following: submerged bed scrubber purge, wet electrostatic precipitator drain,
high efficiency mist eliminator drain, canister decontamination waste, various plant and vessel washes,
sump wastes, and miscellaneous radioactive drains, including vessel vent, bulge, and cabinet drains.

The functional purpose of the RLD is to handle liquid waste for interim storage and transfer to .
prefreatment facilities where the waste is either recycled to the process or sent to the LERF/ETF. Various

" operations such as neutralization, mixing, and sampling of the waste are performed by these systems as

required.
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Acidic Waste Vessel

This vessel collects liquid from the submerged bed scrubber and the submerged bed scrubber condensate :
collection vessel. The collected liquid waste consists of submerged bed scrubber purge, wet electrostatic.
precipitator drain, and high efficiency mist eliminator drain. Sampling will be performed via an
automated sample system to characterize the liquid waste. The contents are transferred to the HLW
effluent transfer vessel {V12002) in preh‘eatment '

Plant Wash and Draing Vessel :

This vessel collects washes from vessels, sumps and plant washes within the HLW vitrification plant,
including wash water from cell walls, equipment exterior surfaces, stainless steel cladding, and bulges.
This vessel also collects the C3 area fire water. Sampling-will be performed via an automated sample
system to characterize the liquid waste. The contents are tansferred to the HLW effluent tra:lsfer vessel
(V12002) in pretreatment.

Decontamination Effluent Collection Vessel

This vessel receives liquid waste from waste neutralization vessel (V33002). Sampling will be performed
via an aute sampler to characterize the liquid waste. The contents are transferredto the HLW effluent
transfer vessel (V12002) in pretreatment.

Off-gas Drains Collection Vessel '
This vessel receives condensate from the HOP ducts downstream from the high efficiency mist eliminator

during off-normal operation. The contents are transferred to the plant wash and drains vessel in the HLW
vitrification plant. : :

Instrumentatlon alatms, controls, and mterlocks will be provided for the RLD to mdlcate or prevent the
following conditions:

* Level 1nd:lcat10n: level in the vessel is menitored for process condition and status. High level alarm -
alerts operators to high-fill condition. High-high level will result in the stop of the incoming
transfer. Low level alarm alerts operator to low-fill condition. Low—low ievel will result in the stop
of outgoing transfer. :

*  Temperature indication: temperature in the vessel is monitered for process condition and status.

*  Density indication: density is monitored for process condition and status. The density is also used to
determine the liquid level,

*  Pressure indicator: vessel vacuum is monitored to assure contaminated vapor containment. The
pressure is also used to determine the liquid level.

*  Prevent receiving waste when the vessel is at high-high liquid level.
*  The pump and mixer are cut-off at low-low liquid level.

*  The pump will stop transfer if the destination vessels {in pretreatment or thhm the HLW
vitrification plant) reach high-high hquld level.

4.1.4.5 THLW Glass Canister Handling
The IHL'W glass canister handlmg will consist of the following systems:

HLW Canister Recelpt Handlmg System (HRH)

HLW Canister Pour handling System (HPH)

HILW Canister Decontamination Handling System (HDH)
HLW Canister Export Handling System (F{EH)

. The individual systems and their primary functions are-described below:
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HLW Canister Receipt Handling Systemn (HRH)

The primary function of this system is to import clean canisters into the facility. The HRH consists of the
equipment, controls and interlocks required for importing a clean canister into the plant. This system
consists of the canister import truck bay, the import bulge, the canister import tunnel and the canister .
transfer mterface into the handhng cave. These areas are located on the south side of the plant.

The HRH beglns at a truck bay where canisters are first brought wzthm the HL'W vitrification plant An
import bulge is.located in the truck bay on the north wall and on the south side of the import tunnel. The
bulge is intended to provide a separate air space between the CI truck bay, and the C3 import turmel
dunng canister import. :

An overhead crane, stationed in the truck bay, will unload shipping canisters from the transport truck.
The shipping canisters will be placed in the staging area where receiving personnel will inspect the
canister packaging for shipping damage. The crane will then remove an individual IHLW canister from
the shipping canister and place it on the inspection/rotation table. The lid will be removed, and both the
canister and the 1id will be inspected for cleanliness, damage, and compliance with new product canister
specifications. The canister identification number is assigned and results of inspection are recorded.
Each canister will have a unique identification number that will be entered into thc plant tracking system
to allow tracking of the canister throughout the plant.

After the canister inspection, the import bulge roller shutter door will be opened and the table will rotate
the canister into the vertical position, This is required before introduction inito the canister handling cave -
because all process sequences are designed to handle a vertical canister. The canister lid will be replaced
and the overhead monorail hoist and grapple will grab and support the canister while being released from
the table. The monorail will lift and transfer the canister into the import bulge. The canister wili either be
set in the import buffer racks or placed in the import bogie. When the canister is transferred to the import
tunnel, the sealed hatch is opened and the canister is lowered into the import bogie below. Once the
canister is loaded into the bogie, the grapple is released and withdrawn and the hatch is closed. The bogie
is transferred to the canister handling cave. The canister handling cave’s shielded hatch is then opened

~ and the canister handling cave crane raises the canister into the canister handling cave. The hatchis .

closed and the canister is taken to the canister handling cave buffer storage area rack. The canister
identification number will be logged in the plant information network as being entered into the process.

Instrumentation, alarms, controls, and/or interlocks will be provided for the HRH as follows:

*  Sealed hatch will be interlocked with the shielded hatch

»  Personal access door to import turmel will be interlocked with gamma monitors _

*  Shielded hatch will be interlocked with roller shutter door preventing back flow of C3 air into truck
bay '

»  Prevent rotation/inspection table from rotating when roller shutter door is closed

*  The import tunnel sealed door is interlocked with the import hatch

FHLW Canister Pour Handling System (HPH)
The primary functions of this system are as follows:

»  Transport THLW canisters between the canister handling cave and melter pour station

e ' Provide a transfer router for secondary waste and equipment for decontamination and maintenance
¢ Transport [HLW empty and filled canisters to interfacing process systems

*  Provide cooling buffer storage prior to welding

*  Provide lag storage prior to canister decontamination

*  Staging empty canisters for filling and full canisters for cooling
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*  Provide buffer storage of canisters

*  Crane decontamination and maintenance
. Exi;ort of consumables

*  Prepare IHLW canisters for welding

*  Weld canister lids _

*  Provide glass shard sampling

*  Inspect canisters o

*  Rework defective welds

This section focuses primarily on Pour Tunnel 1; however, Pour Tunnel 2 will be utilized to support a
second melter, as necessary. The.equipment for Pour Tunnel 2 will be similar to that provided for Pour
Tunnel 1 but will be installed later to support the second melter. _

Pour Tunnels o
The pour tunnels are located south of the melter caves and run in the north-south direction. The bogie and
rails extend further under the melter cave under the melter allowing a standby bogie to be positioned
under the melter when the process bogie is in the pour position. The rails will be isolated from the melter
cave with steel contamination control barriers. The bogie decontamination areas are located south of the
melter caves. Viewing windows and master-siave manipulators are provided for each bogie.

When a canister is required for filling, it is taken out of the buffer rack in the canister handling cave using’
the canister handling cave crane and transferred above the appropriate pour tunnel hatch. The hatch is
opened and the canister handling cave crane loads the empty canister into the pourtunnel bogie. The
grapple is released and raised and the hatch is closed. The bogie travels north to the lidding device. At
the lidding device, the primary bogie moves up to the standby bogie and latches onto it. The primary
bogie is then in position with the lid removed. The standby bogie is shunted along the track until the
primary bogie is in position under the pour spout. The primary bogie is then in position, the pour spout is
lowered onto the canister flange, and the canister is filled with-glass. Canister filling is controfled and
monitored by the canister level detection system.

After completion of filling, the canister remains at the pour spout for approximately one hour to allow a
“skin” to form over the glass which provides a seal to prevent additional off-gassing. The pour spout is
then retracted and the primary bogie is unlocked, and moved back. This sequence also moves the stand-
by bogie back under the pour spout. The filled canister is allowed to cool prior to removal from the pour
tunnel. The primary bogie is then unlatched from the standby bogie and moved south in the pour tunnel
until it is beneath the canister handling cave hatch. The hatch is opened the canister handling cave crane
removes the full canister, and the hatch is closed. The filled canister is then coolcd in cooling racks in
preparation for welding the lid in place.

Canister Transport

IHLW canisters are transported within the canister handling cave by means of an overhead crane. A
standby crane is available in the event of the primary overhead crane failure. Viewing windows and
camera are provided for viewing of equipment and operations within the cave area. Integrated networks
of programmable Iogic controllers, which form part of the PCS, are used to control the techanical
handling.

The clean canister is transferred from the HRH to the HPH through the canister import funnel hatch. The
hatch opens and the handling cave crane raises the canister into the canister handling cave. The hatch is
closed and the canister is taken to the buffer storage area racks. When a canister is required for filling, it
is taken out of the buffer rack using the canister handling cave crane and transferred above the appropriate
pour tunnel hatch. The hatch is opened and the canister is lowered into the pour tunnel bogie below. The
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grapple is released and raised and the hatch is closed. After the canister is filled with glass, the crane
located above the hatch transfers the filled canister to the buffer/cooling rack where it is aliowed to cool.

After cooling, a crane transfers the canister for welding, sampling, and/or rework. The canister is lowered

into the welding station table and the grapple released from the canister. After the welding station _
operatxons, the crane transfers the canister back to the cooling racks or to the decontamination system
rinse bogie, via the decontamination hatch. :

The canister handling cave is classified as a C5 area; therefore, most activities in the handling cave will
be handled remotely. This will be accomplished with viewing windows, cameras, and overhead cranes.
Windows are strategically located above the transfer hatches for viewing the canisters as they are raised
and lowered. The crane decontamination area is located on the west end of the canister handling cave.
The decontamination area is classified as a C5/C3 area. The crane maintenance area is located west of the
crane decontamination area. The crane mainienance area is classified as a C3 area.

Canister Weld, Glass Sampling & Rewerk
The canister lid welding, glass sampling, canister inspections, and rework will be performed at one of two
welding tables located along one wall in the canister handling cave. Only one table will be set up with

equipment initially, but the second table may be outfitted identically to the first table to support a second -
melter at a later date. Each table will be set next to a shield window. Master-slave manipulators, closed -

circuit television, and lights will be provided when they are required for operations.

After the canister is cooled in the canister handling cave, the overhead crane moves the canister from the
cooling rack into a port on the welding table. The canister is weighed and confirmed to be below the
maximum allowable weight, While the canister is being lowered, cameras inspect the outside of the
canister. Typically, glass waste residue is not expected on the exterior of the canister. However, prior to-
welding the lid on the canister, the canister is inspected. If glass is found on the canister, the glass will be
removed using a needle descaler manually operated with the master-slave manipulator.” A vacuum system
will be used to capture the removed glass and prevent the spread of debris. The canister is then checked
to confirm that its temperature is within the allowable range for welding. This is done using a :
thermocouple at the station. Then the lid is removed using a lid lifter, and required inspections, such as
glass fill height or foreign debris inside the canister, are performed. Glass samples are collected using an
master-slave manipulator-operated glass sampling tool that uses a vacuum to draw shards of glass from
the top surface. These shards are then transferred into sample vials and transferred to the laboratory using
a transfer system.

The lid is placed'on the canister and welding is performed using an automated welder. The welding torch
has an arc voltage controlled head and the ability to remotely control the torch angle, travel speed, and

travel direction. The welding parameters are recorded in the plant tracking system. The finished weld is -

visually inspected using in-cave inspection cameras. Rejected welds may be repaired by re-melting the
weld, mechanically removing the weld and fe-welding, or welding a secondary lid over the primary lid.
Metal dust and slag resulting from rework will be removed using a localized HEPA vacuum to minimize
the spread of contamination. The sealed canister is transfelred to the HLW Canister Decontamination -
Handling System (HDH).

Instrumentation, alarms controls, and interlocks will be prowded for the IHLW canister handlmg system
to indicate or prevent the following conditions:

«  Zone controls will be employed on the HPH crane to prevent the canister from impacting the
we]dmg station during canister transfers. An intertock on the crane will prevent the crane from -
coming into position over the canister port in the table unless the weld station carriage is positioned
out of the way for this movement.

*  Carriages will not move when the equipment mounted on the frame is deployed orin operatmn
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*  The crane decontamination shield door is interlocked with the. crane maintenance shield door to

prevent both doors from being open concurrently.

*  The shielded door in the crane maintenance area is interlocked with the crane maintenance shield
door. The door is also interlocked with a gamma monitor to prevent opening when a dose is present.

'*  Process cranes are interlocked such that their hoists can only be lowered at designated positions in

automatic mode, and if over hatches, when signal confirms door is in open position.

* . Process cranes are interlocked with the hoists such that the cranes can only move with the grapple at
transport height.

*  The process cranes are interlocked such that they cannot attempt to enter the crane decontamination
area unless the crane decontamination shield door is open.

*  The bogie maintenance shicld door is interlocked with the shielded personnel access door to ensure
that personnel do not enter the bogie maintenance area when the bogie maintenance shield door is
open.

*»  Radiation monitoring equipment is interlocked to the shielded personnel access door to ensure no
personnel are able to access the maintenance area if a radiation/contamination source above
‘prescribed limits is present,

»  The bogie sleeve detector is interlocked to the bogie maintenance shield door to ensure the sleeve is
removed from the bogie before the bogie enters the maintenance area.

*  An interlock with ensure that the canister 1id has been removed before glass ﬁIling can take place.

HLW Canister Decontamination Handling System (HDH)

The primary function of this system is to decontaminate the IHL'W canisters, swab and monitor IHLW
canisters, and decontaminate the HDH equipment.

The HDH includes the process and equipment to perform the cerium nitrate canister decontamination
process, surface swabbing, and swab monitoring process. The IHLW canister will be managed above
floor level in the decontamination cave and below floor level in the rinse and transfer turmels either on a
bogle or suspended by crane.

The HDH consists of a canister rinse tunnel, decontamination station, swabbing and monitoring station
and canister transfer tunnel. The decontamination station is located in front of a viewing window. The
decontamination system consists of two stations: the decontamination station which is located in-cave
(canister decontamination vessel, waste neutralization vessel, and two breakpots to waste neutralization
tank) and 2 mixing station (including nitric acid addition tank, cerium addition tank, and hydrogen
peroxide addition pot} which is located out-cave. Vertical separation between the stations facilitates
gravity flow of process solutions from the mlxmg station to the decontamination vessel. Beneath the
canister decontamination cave is a canister rinse tunnel and a canister storage transfer tunnel, The
canister rinse tunnel includes a bogie decontamination and maintenance area and houses the canister rinse
bogie which transfers the canister from the canister handling cave to the canister decontamination cave
while performing a prewash at an intermediate station. The canister storage transfer tunnel houses the
canister storage transfer bogie which transfers the decontaminated canisters from the canister
decontamination cave to the canister storage cave.

A filled, cooled, and welded I[-]I.W canister is initially transported to the HDH via a crane located in the
canister handling cave. The THLW canister is loaded onto the canister rinse bogie, and washed in a sealed
area using Jow-pressure demineralized water to remove loose contamination, - This water wash is
performed in a container mounted on the canister rinse bogie, which travels from below the canister
handling cave to below the canister decontamination cave. After the water wash, the canister is
transferred by a crane to the decontamination vessel for further decontamination by chemically etching a
thin layer of stainless steel from the canister surface, using cerium jon in a dilute nitric acid, The canister
is then washed with nitric acid, followed by a second washing with de-ionized water. The canister
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remains in the vessel to dry, while the decontamination fluids are pumped into 2 vessel to which hydrogen

peroxide is added to neutralize remaining cerium ion. Following neutralization, the fluid is transferred to

~ the plant waste stream and it can be recycled back into the HLW melter via pretreatment, The

decontaminated canister is transported by overhead crane to the swabbing area.

After decontamination and drying, the canister is swabbed using an automated power manipulator. If the
contamination is below acceptable limits, the THLW canister is placed into a canister storage transfer
bogie located below the canister decontamination cave floor, and transported to the HLW Canister Export
Handling System {(HEH). IHLW canisters that exceed the contamination limits are returned to the
decontamination and swabbing station for further processing. Swabbing and momtonng results are
recorded. .

Instrumentation, alarms, controls, and interlocks will be provided for the HDH to indicate or prevent the
following conditions: :

*  Interlocks will be provided on bogie decontammatxon/mamtenance area shield door to protect plant -
personnel from radiation and contamination exposure. .

*  Interlocks will be provided on crane maintenance area shield door to protect piant personnel from
contamination exposure

HLW Canister Export Handlmsz System (HEH)

The primary functions of this system are to prowde storage of the THL'W canisters in storage racks
transfer the IHL'W canisters into the canister storage cave, load the IHLW canisters onto product casks,
evaluate product casks for contamination, and load THLW product casks into transport vehicles. The
HEH consists of a canister storage cave, a cask handling tunnel, a cask loading area, and a truck bay.

The decontaminated JTHL'W canisters are transferred to the canister storage cave from the HDH using a
bogie and an overhead crane and placed in the canister storage racks. When a THLW canister is ready for
exporting to an appropriate Hanford Site TSD unit, a dedicated transport vehicle is dispatched to the
IHLW truck bay. The empty product cask is removed from the vehicle and placed on a cask transfer.
bogie located in the cask handling tunnel. The bogie transfers the cask to a lid lifting station where the lid
is removed, and then to a canister receiving station. The THLW canister is visually inspected in the
canister storage cave and its identification confirmed. Afier the inspection information is recorded, the
canister is lifted by overhead crane and placed into the product cask. The bogie then returns the cask to
the 1id lifting station where the lid is replaced. The product cask is then transferred to the export station
where the cask is lifted by an overhead crane and placed on the transport vehicle. Swab samples are
taken, and when the cask exterior is verified to be below the acceptable radioactive contammatlon level,
the cask is transported to a Hanford Site storage facility.

Closed circuit television cameras will provide general viewing of the canisters and the storage area.
Descriptions of inspections of IHLW canister storage areas are included in Chapter 6 of this application.
An THLW canister tracking system will retain required information such as the IHLW identification
number, weight, and dimensions of the IHLW canisters. .

Instrumentation, alarms, controls, and interlocks will be provided for the HEH to indicate or prevent the
following conditions:

. Interlocks to prevent the canister storage cave import hatch and the canister storage cave export
hatch from being open at the same time

e  Gamma monitoring and keyed interlocks to prevent the cask export hatch from opening when high
radiation levels exist .
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*  Interlock to prevent cask handling crane movements into the truck bay uniess the truck bay inner
roller shutter door is open

*  Interlock to prevent the truck bay inner roller shutter door closing if the hoist/cask is in danger zone

. .Interlock to prevent cask handling bogie travel to canister storage cave export hatch unless the cask
1id is removed and the cask export hatch is closed

*  Interlock to prevent the canister storage cave export hatch from being open at the same time as the
- cask export hatch
*  Interlock to prevent hoist-lowering cask onto the cask handling bo gie unless the cask export hatch is
open and the cask handling begie is in place and locked in position with the bogie location bolt

*  Interlock to prevent hoist-lowering canister into cask unless the canister storage cave export hatch is
open and the cask handling bogie is in place and locked in position with the bogie location bolt

*  (Gamma detectors/intertock to prevent cask handlmg bogie travel to the cask export hatch unless the
cask lid is properly installed

«  Interlock to prevent both truck bay “exit” and “entrance” (extemal) roller shutter doors from being
open at the same time

*  Interlock to prevent the truck bay inner roller shutter door from being open at the same time as either
of the “exit™ or “entrance” roller shutter doors

4.1.4.6 HLW Melter Cave Mechanical Systems

HLW melter cave mechanical systems will con51st of the following md1v1dual systems:

HLW Melter Cave Support Handling System (HSH)
HLW Filter Handling (HFH)

HLW Melier Handling System (HMH)

Radioactive Solid Waste Handling System (RWH)

The individual systems and their primary functions are described below:

HLW Melter Cave Support Handlmg System gﬂSﬂ!

The prlmary function of this system is to provide remotely operated equipment to perform these. support
activities in the melter cave:

Melter maintenance and replacement

Melter component and consumable maintenance and replacement
Melter component and consumable dismantling, sorting and loadirig
Equipment decontamination and hands-on maintenance

® 0 0 @

The melter cave will contain the melter, melter feed preparation and feed vessels, and certain off-gas
system components. Overhead cranes, hoists, master-slave and power manipulators will be the primary
equipment used to carry out various replacement, size reduction, and packaging tasks. Auxiliary tools
will include impact wrenches, nut-runners, and hydraulic shears.

In addition, the HSH will provide the means to dismantle: and reduce the size of spent melter components
or consumables for export out of the cave in waste containers, Various size reduction tools will be used
to cut down the equipment. The waste will be placed on a sorting table for screening and segregation
pnor to packaging and export.

Melter replacement will generally be preceded by an alternate glass removal step. L1d heaters will keep
the glass pool at the desired temperature ranges. Air and vacuum lines will be inserted to draw the molten

glass into an attached canister. The failed melter will be disconnected and prepared for transport out of

the cave.
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A consumable bucket, equipped with interchangeable lid cutouts called templates, will be used to import : J
and export melter consumables, HLW Melter Feed Process System vessels will be organized such that -
power manipulators can disconnect connections and prepare failed vessels and components for export.

Components of the HOP found in this cave will also be organized for similar activities.

The HSH will provide a crane decontamination room above the C3/C5 aitlock, to allow for
decontamination of equipment before hands-on maintenance in the crane maintenance area, Tn the
decontamination room, the crane and equipment will be decontaminated with a demineralized high
pressure wash water spray. Non-organic detergents or acid solvents may also be used, if needed. Wash
water will be collected by a sump.

- HLW Filter Handling System (HFH)

The primary function of this system is to provide the equipment and controls necessary for:

*  Filtration of process area exhaust air
Service, repair, and replacement of filters
*  Size reduction and packaging of spent filters

The HFH will house the equipment that provides C5 filtration for the HLW vitrification plent. Located
within the filter cave will be the HVAC HEPA filter banks, HLW melter off-gas HEPA preheaters, HLW
melter off-gas HEPA filters, and ancillary equipment and instrumentation.

Spent equipment and consumables will be moved into and out of the filter cave using bogies and cranes.

Power manipulators-and hoists will facilitate the movement of equipment within the filter cave. Shield _

doors will form a radiological barrier between the cave and the overhead crane maintenance area. The S L
filter cave will be equipped with closed circuit television. ' i\ /

A power manipulator will be used for interfacing directly with filter lids, dampers, and elements during
replacement of HEPA filters. Spent filters will be placed into a disposal basket at the filter compactor. A
two-stage compact telescopic cylinder compresses the filter into the basket sized to fit inside a waste
container on top of a drum transport bogie. Once the basket is full, it will be loaded into the drum and
transported to the RWH. Spray wash nozzles above the crane’s locked position and a spray cabinet for
the power manipulator will be used to ensure that the equipment is maintained in an uncontaminated state.

HL W Melter Handling System (HMH)

The primary function of this system will be to provide the equipment and controls necessary to:

'« Transport new melter units into the HL.W melter cave

Remove spent melter units from the HLW melter cave
*  Decontaminate and monitor the spent melter overpacks

A multi-axle transporter will be used to move a new overpacked HLW melter from the melter assembly
building to the HLW vitrification plant loading dock. The overpacked melter will be offloaded,
transferred through the rollup doors to the meiter cave airlock, transferred through the airlock, and docked

. to the melter cave shield door. Afier opening the shield and overpack doors, the melter will be moved out

of its overpack and installed in the melter cave.

. The process of removing a spent HLW melter from the cave and lbading it back into its overpack is the

reverse of the installation. The overpack will provide a shielded disposal canister for the spent melter.
After the outside surfaces of the overpack have been checked for radiological contamination and ,
decontaminated as required, the spent melter and its overpack will be moved through the melter airlock S
and placed on the transporter, to be moved out of the HLW vitrification plant through the roliup doors.

J'—' -‘-‘-\.
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Decontamination of the overpack in the C3/C5 airlock, before it is exported, will be done manually using
moist cloths. Water spray will also be provided as a contmgency The airlock will have a sump to collect
decontamination water,

Prior to disposal, the melter will be stored in the HLW out-of-service melter storage facility. ‘If a melter
fails to meet the receiving TSD waste acceptance criteria, it will be stored until the HLW vitrification

‘plant operating conditions are suitable for the failed melter to be returned to the melter cave for further

decontamination, treatment, repackaging, and/or other process to enable the melter to meet the receiving
TSD’s waste, acceptance crrtena

Rad:oactlve Solid Waste Handling sttem (RWH)

The primary functions of this system are to:

¢ Provide containers for removal of miscellaneous solid waste from the HLW melter cave and filter
cave :

* Transport filled and empty waste containers 4
*  Provide external radiological monitoring of waste containers
¢ Decontaminate waste containers as required

* Assay waste containers to determine radiological inventory

*  Supply and load waste containers into transport casks

* Transfer casks to the central waste storage facility

At both the filter cave and the melter cave, the drum will be positioned under the filter cave/melter cave
export well and the drum transfer bogie will be locked into position. The containment between the filter
cave/melter cave, and the drum transfer tunnel will be maintained by an engineered air-gap between the
top of the drum and the underside of the export well. A loaded basket will then be lowered into the drum,

. using the filter cave/melter cave handling equipment. The drum will then be lowered and transfetred to

the drum lidding s_tatibn, where the outer lid will be replaced and crimped onto the drum.

One of the main functions of the RWH is to transport waste containers between the plant operahng area
and the swabbing and monitoring area within the RWH. Prior to transporting to the central waste storage.
area, the sealed drums will be swabbed for contamination along their bottom, sides, and lid interface.
Viewing windows will be positioned to allow for the evaluation of the swabbing process. The swabs will -
be monitored for radiological contamination in an external glovebox. If surface contamination exceeds
the accepted limits, the drum will be repeatedly vacuum-cleaned, swabbed, and washed -with wet swabs
until the radiological limits have been met. Drums will be transported by means of an overhead bridge
crane and drum grapple. The drums will be lowered through the swabbing and monitoring system floor
hatch into an open transport cask. The cask lid will be replaced and the cask will be monitored for
gamma radiation shine paths before it is transferred to the import/export area by means of the cask
transfer bogie. The cask will then be transferred to the truck bay by an overhead crane for shipment to the
central waste storage area.

4.1.4.7 HLW Vitrification Plant Ventilation | -
The HLW vitrification plant will be divided into four numbered zones listed and defined below, with the

- higher number indicating greater radiological hazard potential and, therefore, a requirement for a greater

degree of control or restriction. The zoning of the ventilation system will be based on the classifications
assigned to building areas for potential radiological contamination. Zones classified as C5.are potentially
the most contamindted and include the pour caves, buffer storage area, and process cells. Zones classified
as Cl are uncontammated areas.
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Containment will be achieved by maintaining CJ areas-at the greatest negative pressure, with airflows L~
cascaded through engineered routes from C2 areas to C3 areas and on to the C5 areas. The cascade _ o :
system, in which air passes through more than one area, will reduce the number of separate ventilation
streams and hence, the amount of air requiring treatment. Adherence to this concept in the design and
operation of the HLW vitrification plant will ensure that'the plant air does not become a significant source

of exposure to operators and that the air emissions do not endanger human health or the environment.

An effluent radiation monitoring: system, consisting of sensors to monitor radiation in the effluent stream,
or a representative sampling system is provided in the discharge header downstream of the exhaust fans.
A monitoring system would consist of probe assemblies, vacuum pumps, a stack flow sensor, temperature
sensor and radiation sensors. A temperature transmitter is also provided in the discharge header
downstream of the exhaust fans for continuous monitoring of exhaust air temperature.

C1 Ventilation sttem (C1V)

C1 areas will typically consist of offices, workshops control rooms, and equipment rooms. They Wﬂl be
slightly pressurized if they are adjacent to areas Wlth hlgher contamination potentlal to eliminate
backflow from those areas.

C2 Ventllatlon System (C2V)

C2 areas will typically consist of operating areas, equipment rooms, stores, access cotridors, and plant
rooms adjacent to areas with higher contamination potential. The C2V is served by dedicated exhaust
fans. “Air supplied to the C2 areas which is not cascaded to the C3 or CS5 areas is discharged to the
atmosphere by the exhaust fans. Both exhaust fans are provided with variable frequency drives. A
manual isolation damper is provided upstream of each exhaust fan and a pneumatically actuated isolation
damper is provided downstream. Each damper is provided with local/remote position menitoring.

AT
C3 Ventilation System (C3V) : & : \’/
C3 areas are normally umoccupied, but allow operator access, for instance during mamtenance. C3 areas '
will typically consist of filter plant rooms, workshops, maintenance areas, and monitoring areas. Air will
generally be drawn from C2 areas and, wherever poss1b1e cascaded through the C3 areas into CS5 areas, or
alternatively exhausted from the C3 areas by the C3 exhaust system. In general air cascaded into the
C3 areas will be from adjacent C2/C3 subchange rooms. When sufficient air cannot be cascaded into

‘C3 areas, a dedicated C2 supply equipped with appropriate backflow prevention will be used.

C5 Ventﬂatlon System (C5V)

In general, air cascaded into the C5 areas will be from adjacent C3 areas. If thereisa reqmrement for

-engineered duct entries through the C3 boundary, they will be protected by backflow HEPA filters, with -

penetrations through the boundary sealed.
The C5 areas in the HLW v1tr1ﬁcat10n plant will be comprised of the foliowing;:

Pour caves

Transfer tunnel

Buffer storage area
C3/C5 drain tank room
Process cells

Air will be cascaded into the C5 areas and exhausted by the C5 exhaust system. Engineered duct entries
(air in-bleeds) through the CS confinement boundary will be protected by backflow HEPA fiiter isolation
dampers, with penetratlons through the boundary sealed. _
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4.1.5 Analytical Laberatory

' The analytical laboratory will be comprised of the hlgh activity and low actmty laboratones Sample

conveyance systems will automatically transport samples from the other process plants to the analytical
laboratory. High activity samples will be managed in a hot cell area that will contain hot cells dedicated
to specific analytical techmiques or functions. The hot cell exhaust will be handled by the C5 ventilation
system. Low activity samples will be managed in low activity laboratories. Each laboratory will have a
specific function and analytical equipment. Fume hoods within these laboratories will be handled by the
C3 ventilation system. The ventilation will be HEPA filtered and exhausted through the analytical
laboratory stack.

Figure 4A-107 provides a the layout of the main floor of the analytical laboratory. In this layout, the-
following attributes are outlined:

*  Workstations have been defined as required by the sampling and analysis plan for WTP process
control and waste form qualification
*  Capability to provide the limited process technology is prowded in both the hot cell area and the
- radiological laboratory rooms for specialized sample evaluations '

¢  Redundancy of major instrumentation has been accommodated

»  Contamination control has been incorporated for reliability of laboratory service to the WTP
processes

*  Receipt and processing of DST system samples are accommodated in both capability and capacity
*  An administrative area has been provided to support a fully operational, stand-alone facility

Figure 4A-108 provides a layout of the second floor. The second floor of the analytical laboratory
provides for analyses and segregation of the radioactive samples from the low and non-radioactive
samples. Reliability is assured that contamination of the low-active samples will not be problematic.
There are no entrances directly between the main floor and the second floor without egress through the
change rooms. Samples are introduced through an outside door directly to the second floor. Prepared
sample aliquots for radionuclide quantitation are transferred by dumbwaiter dlrectly to the appropriate
counting room. . _

Room is available to process essential materials and prepare reagents for laboratory performance
monitoring using standards and laboratory reagents. The second floor also provides ample office space
for the professional staff, including a conference room and training room space, data package assembly
and oversight, and support staff for the laboratory information management system.

The hot cell area includes a row of hot cells that support WTP Process Technology as shown in

Figure 4A-109. Two below-grade counting rooms are shown in Figure 4A-110 near the below-grade tank
system. The counting rooms are located below grade to make use of the shielding from the earth
surrounding the room to reduce the background in the rooms as much as possible. One counting room is
dedicated to the effluent level, radionuclide quantitation, and the second is dedicated to high radionuclide
concentration samples. Dumbwaiters deliver the prepared sampie aliquots from the high activity
laboratories to the high activity counting room, and the prepared mounts from effluent samples to the low

- activity counting room. Radionuclide detection levels necessary to manifest the retention basin water for

disposal at treated the LERF/ETF can be met in this facility. Most instrumentation is duplicated in each .
counting room; however, certain specialized instrumentation is provided uniquely where applicable.

The wall separating the two counting rooms provides shielding from the gamma emissions from high
activity samples entered into the high activity room. Wastes generated in the analytical laboratory will be
recycled through the pretreatment process or packaged and transferred to the central waste storage facility
awaiting disposal.
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The following figures found in Appendix 4A provide additional detail for the analytiéal laboratory: /_h\}
*  Simplified process flow figure for process information :
*  Typical system figure depicting common features for the regulated tank system
*  Simplified general arrangement figures showing locations of equipment and tanks ,
*  Contamination/radiation area boundary figures showmg contammatlon/radlatlon zones thronghout
the 1ab
Descriptions of the analytical laboratory process and mechamcal handlmg systems are pr0v1ded in the
following sections.
Autosampling Systems
The sampling will be performed by a computer-contro]]ed autosampler system A clean sample vial is
pneumatically transferred to the autosampler unit, where the vial is mounted on a sample needle through
the vial septum. The other end of the sample needle penetrates a sample loop that is circulated by a
reverse flow diverter, A venturi effect on the sample needle creates a slight negative pressure in the
sample vial, as the diverter circulates the waste through the sample loop. When the flow in the sample
loop slows to a stop, the venturi effect ceases and waste is drawn into the sample vial. The vial is
withdrawn from the needle after the appropriate sample volume is collected, placed in a carrier and
pneumatically transferred to a shielded sampling cabinet in the laboratory for sample preparation and
analysis. : _
High ACth‘.lﬂ Laboratory
The high activity laboratory will consist of a main sample receipt area and several hot cells. Descnptlons o~
of these areas are summarized below: _ S
High Activity Laboratory Receipt Facility
The high activity laboratory receipt facility will remove the sample bottle from the sample carrier and
moves it into the high activity laboratory hot cells. The laboratory receipt facility will be equipped with a
gamma monitor fo detect residual radiation.
Hot Cells
The high activity samples will be handled in hot cells. The hot cclIs will mciude equipment and facilities
to perform activities such as the following:
* Sampie receipt
¢ Total Organic analysis
* ' Glass sample preparation
¢  Toxicity Characteristic Leaching Procedure (T CLP) analyms
¢ Gamma analysis
* - General physical properties analys1s
Low Activity Laboratory
The low activity samples will be handled in the low activity laboratories. The main activities that will be
performed in these laboratories are listed below:
*  Sample dispensing
o X-ray spectrometry (XRF) and X-ray diffraction (XRD) analysis
. P
*  Total organic analysis /
. . . “\Im_,_/
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*  General chemistry analysis with differential scanning calorimeter, cold vapor atomic absorption,
cyanide analysis, ion chromatograph

*  Atomic Emission Speciroscopy (AES)

*  Gamma and alpha analysis

Sampling Methods
Methods and equipment selected for use will meet the apphcable requirements of the specific SW-846 or

other appropriate sampling or analysis procedures. Modifications of a procedure, other than sample size,.
will be requested in accordance with applicable requirements.

Cascade Ventilation System for Analvtical Laboratory Hot Cells
A primary factor in the design of the ventilation system for the WTP is the need to isolate the sources of

radiation, and radiological and dangerous waste contamination, to protect human health and the
environment during normal and abnormal operating conditions. Barriers or barrier systems, including
ventilation systems, will contain and minimize the release of radionuclides and contaminants. The
ventilation systems are designed to conform to stringent nuclear facility ventilation standards, and fugitive
emissions from the pretreatment and vitrification facilities will be minimized.

The pretreatment plant, LAW vitrification plant, HLLW vitrification plant, and analytical laboratory wiil be
divided into five numbered zones, with the higher number indieating greater contamination potential and,
therefore, a requirement for a greater degree of control or restriction. A separate zoning system for the
ventilation systems will be based on the system for classifying building areas for potential contamination.
Zones classified as C5 will have the potential for the greatest contamination and will include the
pretreatment cells, melter cells, and glass pouring and cooling cells. C5 zones will be operated remotely.
Zones classified as C1 will be those areas that have no risk of contamination, such as equipment rooms
and offices.

Confinement will be achieved by maintaining the greatest negative pressure for areas with greatest
contamination (e.g., C5 areas), with airflows cascade from least to most contaminated areas (e.g., C1 or
C2 to C5 areas). The principle of a cascade system, in which air passes through more than one area,
effectively reduces the number of separate ventilation streams and hence the amount of air requiring
treatment. Adherence to this principie in the design and operation of the WTP will ensure that the plant
will not become a significant source of radiological or dangerous waste exposure to operators, or
emissions to the environment.

4.1.6 Balance of Facilities (BOF)

The BOF will include, by definition, support systems and utilities required for the waste treatment
processes within the pretreatment, LAW vitrification, HLW vitrification, and Laboratory. Specific
operational facilities will be established to provide the BOF support systems and utilities. These will
include, but will not be 11m1ted to, heating and cooling, process steam, process ventilation, chilled water,
primary and secondary power supplies, and compressed air. Local control panels will be prowded in each
building, with the main control room located at the pretreatment plant.

Unlike the waste treatment process areas, the BOF support systems and utilities will not manage
dangerous waste, therefore this section is provided for information purposes only
4.1.6.1 Instrument Service Air (ISA) and Plant Service Air (PSA) Systems

The process air system will provide a continuous supply of compressed air for the process tanks and '
vessels in the pretreatrent, LAW and HLW vitrification plants, and other miscellaneous uses. The
instrument air system will receive air from the process air system, and further dry the air through
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dessicant dryers. Process air and instrument air that have entered the process plants will not return to the
BOF,

Cntlcal users (those who would be compromised or damaged by loss of process air) will mclude the
following systems, components, or controls:

¢  Instrument air system
»  The ultrafiltration system
*  Melter support systerns

The compressors will be located in the chiller/compressor building.

4.1.6.2 Plant Cooling Water System (PCW)

The cooling water system will supply cool water to heat exchangers supporting process equipment
coolers. Cooling water will remove heat from plant equipment coolers in the process buildings and return
the heated water to 2 multi-cell mechanical draft-cooling tower where the heat will be released. The
cooling water system is designed to remain uncontaminated by chemical and radiological constituents.
The cooling water will be chemically treated and filtered to promote system operability and extend
service life to 40 years

4,1.6.3 Low-Pressure Steam System (LPS)

The low-pressure steam system operates at approximately 85 psig at 330 °F. This system will provide a
continuous supply of steam for various users in the pretreatment, LAW, and HLW vitrification plants.
The process plants’ main use of steam will be for tank heating and for the evaporation process.

The low-pressure steam system will be supplied from the high-pressure steam system through '
pressure-reducing stations. The steam condensate and feed system will collect condensate from the
low-pressure steam users, monitor for radioactivity, and refurn it to the steam plant for re-use.

'4,1.6.4 High-Pressure Steam System (HPS)

The system will provide a continuous supply of high-pressure (approximately 135 psig at 360 °F) steam
for the ejectors in the pretreatment, LAW, and HLW vitrification plants. Once this steam enters the
process buildings there will be no return streams to the BOF.

The steam plant will house the boilers that produce the steam.

4.1.6.,5 Demineralized Water System (DIW)

This system will distribute demineralized water to various plant locatlons, after drawing it off the process
water system (described below). Once the demineralized water enters the process buildings it will not

return to the BOF.

The system can deliver demineralized water for the following processes:

e  Freshion exchange resin addition
*  Washrings

¢ - Decontamination

*+  Melters

¢  Laboratory
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4.1.6.6  Process Service Water System (PSW)

This system will supply raw water to end users. This water will serve processes such as off-gas treatment
and process reagent systems. Once the process water enters the process buildings it will not return to the
BOF.

4,1.6.7 Chilled Water System (CWS)

This system will supply chilted water to various HVAC unit cooling coils and plant equipment coolers for
the WTP. The system is a closed Joop and will provide approximately 65 psi at the junction with process
buildings. Chilled water will be used in various systems throughout the WIP. The chilled water system
is designed to remain uncontaminated by chemical and radiological constituents. The chilled water will
be chemically treated to promote system operability and extend the service life to 40 years.

4.2 WASTE MANAGEMENT UNITS ‘
The following sections provide information on the waste management units at the WTP:

*  Containers, including management and storage areas — Section 4.2.1
*  Tanks systems for storage and treatment — Section 4.2.2

+  Miscellaneous units — Section 4.2.3 '

*  Containment buildings — Section 4.2.4

421 Containers [D-1]

This section of the application identifies the containers and container management practices that will be
followed at the WTP. The term “container” is used as defined in WAC 173-303-040. Note that in the
DWPA, terms other than containers may be used, such as canisters, boxes, bins, flasks, casks, and
overpacks.

The container storage areas located in the LAW vitrification plant are:

* ILAW buffer container storage area (immobilized glass)
¢ ILAW container storage area (immobilized glass)
*  LAW container storage area {secondary waste)

The container storage areas located in the HL'W vitrification plant are:

IHL'W container storage area (immobilized glass)
HIW container storage area 1 (secondary waste)
HLW container storage area 2 (secondary waste)
HLW container storage area 3 (secondary waste)

The container storage areas (secondary waste) located within the BOF are:
e Central waste storage facility

*  Non-radioactive dangerous waste storage area

*.  LAW out-of-service melter storage facility

*  HLW out-of-service melter storage facility

Container storage area dimensions at the WTP are summarized in Table 4-2.

The following sections address waste management containers:

_*  Description of Containers — Section 4.2.1.1
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Container Management Practices — Section 4.2.1.2-

Container Labeling — Section 4.2.1.3

Containment Requirements for Storing Waste — Section 4.2.1.4

Prevention of Ignitable, Reactive, and Incompatible Wastes in Containers — Section 4.2.1.5

. » s 0

42141 Descriptibn of Containers [D-1a]

Four types of waste will be managed in containers:

HLW (immobilized glass) -
ILAW (immobilized glass)

L ]
-»  Miscellaneous mixed waste (secondary Waste)
[ ]

Miscellaneous non-radioactive dangerous waste (secondary waste)

The waste form dictates the type of containers used for waste management. The following paragraphs
describe these four types of contamers which are managed by the WTP.

Immobilized Glass Waste -

The immobilized glass waste is a mixed waste that will be managed in containers speciaily designed to
remain stable during receipt of glass waste, and which are capable of remote handling. Schematics of the
example THLW containers and ILAW containers are presented in Figures 4A-118 and 4A-119.

The LAW immobilized glass waste containers will be approximately 90 inches high and 48 inches in
diameter, with a wall thickness of approximately 0.187 inches and a nominal capacity of 90 cubic feet.
ILAW containers will be constructed of steel. :

The IHLW canisters will be approximately 177 inches high and 24 inches in diameter, with 2 wall

thickness of approximately 0.1345 inches and a nominal capacity of 43 cubic feet. The IHLW canisters

will be constructed of austenitic (304L) stainless steel.

Based on results from the programs at the Oak Ridge National Laboratory and Savannah River

Technology Center, the 304L stainless steel is physically and chemically compatible with the IHI.W glass .

waste.

Miscellaneous Mixed Waste
Generally, miscellaneous mixed wastes are secondary wastes that may include, but are not limited to, the

following items:

Spent or failed equipment

Spent, dewatered ion exchange resins
Off-gas HEPA filters

Melter consumables

Laboratory waste

Out-of-service melters

Spent equipment and off-gas filters will typically be managed in commercially-available containers such
as steel drums or steel boxes, of varying size. The containers for miscellaneous mixed waste will comply
with receiving TSD waste acceptance criteria, and will be compatibie with the miscellaneous mixed
waste. These containers may or may not include a liner. Final container selection, container and waste:
compatibility, and the need for liners, will be based on the physical, chemical, and radiological properties
of the waste being managed. , .
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Spent, dewatered ion exchange resins will be managed in containers that will be approximately 100 in.
high by 88 in. on a side. This waste will be generated and managed in the pretreatment plant, until it is
moved to the central waste storage area or shipped to 2 Hanford Site TSD unit for further management.
The containers for this nuscellaneous mlxed waste will comply with recewmg TSD waste acceptance

criteria. '

Melter consumables are routineiy generated wastes and include spent feed tubes, pressure transdﬁcers,
bubblers, and discharge risers. LAW melter consumables will be placed into steel containers of varying
size. HLW melter consumables will be placed into commercially available steel containers.

The LAW locally shielded melter (LSM) is a Resource Conservation and Recovery Act
(RCRAYRCRA 1976) miscellaneous unit within a welded container or overpack. The radiological
shielding containing the melter will serve as the melter’s final disposal container. When the locally
shielded melter has reached the end of ifs operational life, it will be dlsconnected from systems The .
overpack will then be prepared for disposal.

After a HLW melter is deemed to be waste, it will be removed from service and placed in a welded steel
container approximately 21 x 18 x 16 ft high.

Each miscellaneous mixed waste container will have associated documentation that describes the
contents, such as waste type, physical and chemical characterization, and radiological characterization.
This information will be retained within the plant information network. :

Most miscellaneous secondary mixed wastes will be spent equipment and consumables such as pumps, air
lances, HEPA filters, etc., and.are not expected to contain liquids, If wastes are generated__ that contain
liquids, these wastes may be treated to remove or absorb liquids, 1o comply with the receiving TSD waste
acceptance criteria. In addition to solid wastes, the analytical laboratory will generate containerized
liquid waste (labpacks).

Miscellaneous Non-Radioactive Dangerous Waste

Each non-radioactive dangerous waste container will have associated documentation that describes the
contents, such as waste type and physical and chemical characterization. Typically, commercially
available containers, such as steel drums, will be used.. The types of containers used for packaging non-
radioactive dangerous waste will comply with the receiving TSD waste acceptance criteria. However,
final container selection, container and waste compatibility, and the need for liners will be based on the
physical and chemical properties of the waste being managed.

4.2.1.2 Container Management P_ractices'. [D-1b]}
The following paragraphs describe how each of the containers used at the WTP are managed.

4.2.1.2.1 TImmobilized Glass Waste Containers

Immobilized glass waste containers will be moved remotely due to the high radiation content of the
waste. A brief discussion of how the containers move through the WTP is presented below. The
schematics of the locations for container storage areas located within the three plants are found in
Appendix 4A. Stand-alone container storage area location schematics are found in Appendix 2A.

ILAW Containers

An empty container will be transported fo a LAW glass pour cave and placed on a turntable designed to
hold three containers. There arc two ILAW pour caves at each melter, each with the capacity to manage
three containers at a time. The contaimer will be sealed to the melter discharge with a pour head

- comnection. The glass waste will fill the container during the course of approximately 15 to 20 hours.

The filled container will cool for 10 to 30 hours to reach glass transition temperature {(approximately
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400 °C to 500 °C), which characterizes the transformation from an equ:hbrated melt to a “frozen™ glass
structure. At this stage, the waste glass does not contain liquid and is in a viscous state that ultimately
stabilizes to a solid.

The filled ILAW container will be lowered back onto the turntable, Once the container has cooled, it will
be rotated to the import/export position. The container will then be lifted by a remotely operated crane
onto a bogie and transported to the finishing line. In the event the finishing line becomes backed up, the
container may be transported to the ILAW buffer container storage area. The containers will not be
stacked. Storage area dimensions and maximum waste storage volumes are summarized in Table 4-2.

The container will be transported to the ILAW container-finishing containment building unit (see
Section 4.2.4), where the level of waste glass will be measured and additional inert filler will be added, if
needed, to fill the container. A sample of the glass may also be collected in this location prior to inert
filling. Glass within the neck of the container wiil be removed by abrasion and the lid will be attached to
the container. The debris generated from residual glass removal will be collected w1th a vacuum system
and disposed of as a secondary waste.

After lid welding is complete, the container will be moved to one of the two ILAW decontamination cells

in the containment building unit, where contamination will be removed. Using a turntable, the container

will revolve while a power manipulator tracks the entire surface with decontamination equipment. The
dry decontamination process will use carbon dioxide pellets The container will then be transported to
one of the two ILAW swabbing cells, where its surface will be swabbed with a soft absorbent material,
The radiation levels of the swab will be remotely monitored, and the results will determine whether the
ILAW container will go to the ILAW container storage area or through decontamination again.

A container may also be transported to the ILAW container fixative area, where a fixative can be sprayed

- onto the its surface to immobilize detected radiological contamination. The container will then be

transferred to the ILAW fixative curing cell area, where the fixative will be allowed to set. Container
rework may also occur-in this area. The container will then be moved to the ILAW container storage
area. The containers will not be stacked. Storage area dimensions and maximum waste storage volumes

"are summarized in Table 4-2..

‘When the container is ready to be shipped out of the ILAW container stqrage' area it will be transported to
the export area, where it will be placed into a cask. '

THLW Canisters ' '

The empty canister will be remotely transported to one of the two IHLW pour stations. The canister will
be sealed to the melter pour spout with a pour head, and glass waste will fill the canister during the course
of approximately two days. After filling, a temporary lid will be placed on the canister, which will be
allowed to cool to glass transition temperature (approximately 400 °C to 500 °C), which characterizes the
transformation from an equilibrated melt to a “frozen” glass structure, prlorto transportation to the THLW
camster weld containment building unit {see Section 4.2.4).

The THLW canister will be transferred to the IHLW canister weld containment building unit by means of
an overhead crane. Here it will be stored on an open rack for up to three days, until it cools to normal
operating temperature. Normal operatmg temperature is the temperature at which the canister can be
lidded. This temperature range is 70 F to 350 F. In addition to providing a cooling area, the IHLW weld
containment building unit can be used as a buffer to hold canisters awaiting lid welding or
decontamination.

After it has cooled, the volurhe of glass in the canister will be determined. The canister will then be
inspected for glass spatter on its exterior. If glass is found, it will be removed using a needle gun and the
debris generated will be collected with a vacuum system and disposed of as a secondary waste. The
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temporary 1id will be removed and residue on the lid or within the neck of the canister will be removed by
abrasion. The lid will be attached by welding, to seal the canister completely and permanently.

The sealed canister will be transported to the IHLW canister decontamination containment building umit.
The canisters are first rinsed with de-ionized water and then decontaminated using a cerium nitrate and
nitric acid bath, Tt will then be rinsed with nitric acid, followed by a de-ionized water rinse, and then
wiped or swabbed with a soft absorbent material. The radiation levels of the swab will be monitored.

The canister will then be moved fo the IHL W canister storage area where it will be stored until
transported off-site inside a shielded shipping cask. The canisters will not be stacked. Storage area
dimensions and maximum Waste storage volumes are summarized i in Table 4-2.

Other THLW and ILAW Container Storage Requirements
As stated under WAC 173-303-630(5)(c), a 30 in. separation is required between aisles of containers

holding dangerous waste. In addition, WAC 173-303-340(3) requires a 30 in. separation to allow
unobstructed movement of personnel fire protection equipment, spill cont'ol equipment and
decontamination equlpment in an emergency.

Ewvaluation of the 30-inch aisle spacing requirement by the DOE, WTP, the EPA, and Ecology for ILAW
and IHLW containers concluded that aisle spacing in the range of 4 to 16 inches was adequate based on
the fo]lowmg factors:

*  Personnel access into the immobilized glass container storage areas will be restricted. High radiation
dose rates from immobilized glass waste containers will preclude personnel entry inte the process
and storage areas, and inspection of the ILAW and IHLW containers will be performed remotely.
(See Chapter 6 for the inspection approach).

*  Water-based fire suppression systems will not be used in the confamer storage areas. Becanse of its
inert nature, the glass waste will present a low fire hazard, and a minimal amount of combustible
material will be present. ‘The only potentially combustible material that may be present in the
immobilized glass waste container storage areas is insulation on crane motors and associated cables.
To ensure no water is introduced into the container storage areas, a dry chemical fire suppressant
system may be installed.

*  Spill control equipment will not be necessary Wlthln the container storage areas. Spills or leaks from
the stored contaimers will not occur because the glass waste will be in a solid form and will not
contain free liquid. The glass transition temperature characterizes the transformation from an
equilibrated melt to a “frozen” glass structure. Preliminary estimates show that ILAW glass waste

~will cool to the glass transition temperatm‘e in 10 to 30 hours, while the cooling time will be less for
the smaller IHL W containers. : :

The TLAW containers will be stored on the floor of the storage area. The IHLW containers will be stored
in a storage rack to-allow airflow. No stacking of the containers will occur in the ILAW or the ITHLW
container storage areas. Closed circuit television cameras will enable general viewing of both areas.

Miscellaneous Mixed Waste Containers
Miscellaneous mixed waste (secondary waste) will be managed in:

LAW container storage area
HLW container storage area 1
HLW container storage area 2
HLW container storage area 3
Central waste storage facility
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Containers will be kept closed when managed in the container storage areas. Containers stored in these -
areas will be placed on pallets, or otherwise elevated to prevent contact with liquid, if present. Table 4-2
summarizes the dimensions and maximum capacity of miscellaneous mixed waste storage areas.
Containers will be managed in the HLW vitrification, and LAW vitrification plants and then transferred
to the central waste storage facility. ‘

The LAW container storage area will be located in the western portion, on the main floor or ground level
of the LAW vitrification plant. The aisle space will be 30 inches, and the waste containers will not be
stacked. This units’ storage capacity is listed in Table 4-2.

The HLW container storage area 1 will be located in the eastern portion of the main floor (0 foot
elevation) of the HLW vitrification plant. This unit will be used as a storage location prior to export of
secondary waste containers out of the plant. Aisle space will be 30 inches and waste containers may or
may not be stacked. This units’ storage capacity is listed in Table 4-2.

The HLW container storage area 2 will be located in th_é eastern portion on the 11 foot elevation of the

HLW vitrification plant. The unit will be used for storage of the miscellaneous waste containers priorto

storage in the central waste storage facility. The aisle space will be 30 inches and waste containers may
or may not be stacked. This units” storage capacity is listed in Table 4-2.

The HLW container storage area 3 will be located in the eastern portion on the 11 foot elevation of the
HLW vitrification plant. The unit will be used for storage of the miscellaneous waste containers prior to
storage in the central waste storage facility. The aisle space will be 30 inches and waste containers may
or may not be stacked. This units’ storage capacity is listed in Table 4-2.

The central waste storage "facility is a waste container storage area where coﬁtaine_rs of mixed waste are
received from various WTP facilities in a ready-to-transport state for consolidation into truck-load

' shipments. The central waste storage facility is a prefabricated metal structure on a concrete foundation

pad. The foundation will be constructed to support fork-lift traffic and the waste containers will be
palletized. Containers may be stacked on pallets no more than two high. Aisle spacing will be at least

30 inches. The perimeter of the central waste storage facility concrete base will be curbed to ensure that
rain water does not infiltrate the waste storage area.” The concrete base will be covered with a protective
coating, and sloped to a grated sump. The containerized waste, which may be radioactive or mixed waste,
will be fully characterized and required sampling will be completed prior to transfer to.central waste
storage facility, Waste containers will qualify for contact handling and meet the current applicable waste
acceptance criteria established by the receiving storage, treatment, or disposal facility.

The central waste storage facility will not have capabilities for waste repackaging, waste compaction,
waste reduction, grouting, or other form of waste treatment or internal waste inspection. Waste containers
will not be opened at the central waste storage facility. The central waste storage facility may receive
waste container containing free liquids, ignitable or reactive waste, or lab packs that contain liquids,
ignitable, or reactive waste. Waste that is returned to WTP will be touted to the generating facility where
the waste originated for resolution of discrepancies or issues. This units’ storage capacity is listed in
Table 4-2. As the facility will not be treating, repackaging, or opening waste containers, emission control
equipment is not anticipated.

Miscellaneous Non-Radioactive Dangerous Waste Containers

Miscellaneous dangerous waste containers will be managed in a stand-alone building (the non-radioactive
dangerous waste container storage area). This container storage area will have a protectively-coated
concrete floor and a 10 ft high metal roof. Containers will be kept closed unless waste is being placed
inside them. They will routinely be moved by forklift or drum cart, and will be managed in a manner that
prevents rupturing or leaking. The non-radioactive dangerous waste container storage areas’ storage
capacity is listed in Table 4-2. The containers may be stacked two high. The aisle spacing will be
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30 inches between rows of containers. Containers stored in this area will be placed on pallets, or
otherwise elevated to prevent contact with liquid, if present.

4.2.1.2.2 Waste Tracking

The plant information network will be 2 manufacturing execution system designed to collect and maintain
information enabling the optimization of the WTP activities from order launch to finished product. The
plant information network consists of software applications designed to meet specific requirementsand -
functions.

The plant information network will consist of the following systems:

Maintenance management system

Plant daia warehouse and reporting system
Laboratory information management system
Waste tracking and inventory system

The plant information network will interface with the integrated control network. The integrated control
network will consist of the process control system, mechanical handling control system, and the
autosampling control system,

- Inventory and Batch Tracking

The waste trackmg and inventory system serves as the main repomtory for the relevant information
pertinent to a given waste batch. Data is collected for each sequence or step throughout the processing
history of a given batch of waste, from receipt of raw feed to disposition of the finished products, .
including secondary waste. At the end of a batch cycle, the data apphcablc fo that partlcular batch will be
catalogued to faclhtate historical recording and reporiing.

The waste tracking and inventory system will also record the inventory of immobilized waste containers;
including the data generated for each immobilized waste container, and final quality assurance checks.
Each immobilized waste container will bear a unique identification number to facilitate tracking.

Sample Tracking ‘
Sampling activities will be started, monitored, and controlled by the integrated control network, with key
sequence durations and operations logged into the waste tracking and inventory system directly from the

‘integrated control network. Sampling operations will be requested by the integratéd conirol network,

plant operators, or laboratory persomnel. These requests will be time and date stamped, as will the actual
sampling operation and the associated sample handling and laboratory activities. Sample requests and
operations will be channeled through the integrated control network, which will operate in a supervisory
capacity and will communicate the necessary information to the waste tracking and inventory system.

The laboratory information management system will be an integral feature of the plant information
network. Workstations will be located within the laboratory and the plant control rooms. The laboratory
information management system will record the required quality centrol checks to assure correct sample
preparation and selection of analyses, and controlled checking and approval of results.

Sample containers received in the laboratory preparation area will be identified by their identification
label. The identification label provides details of the sample source and, therefore, specifies the required
preparation and analysis techniques. The identification will be registered at the locations where manual -
intervention is required, such as manual samplers. The resuits of calibration checks on equipment and
analyzers will be recorded.,

Analytical resulis will be commpiled by the laboratory information management system and held, pénding

.checking and approval by laboratory staff, before formally recorded within the waste tracking information
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. system. Results that affect the progression of the main plant process will be communicated to appropﬁate

platit personnel where required. WTP samples that come under the exclusion provided in
WAC 173-303-071(3){) may not be tracked.

Secon Waste Stream Trackin

Secondary waste streams will be tracked within the waste u'ackmg and inventory system in a manmer
similar to that primary waste streams. Secondary waste streams will be managed by using assigned,
unique identification numbers. Corresponding histories and data collection triggers will gather process
and status information during the processing of secondary waste in order to satisfy tracking of waste
disposal records, Shipments of overpacks will be labeled and tracked as part of the inventory control
function of the waste tracking and inventory system. '

Maintenance, decommissioning, or disposal activities may generate consumables, including such items as
equipment, hardware, personal protective equipment, and materials used in the normal operation of the
Plant. Consumables that are designed as dangerous will be tracked by the maintenance management
system, with appropriate fields denoting the hazardous classification of the disposed parts and materials,
and cross-linked to disposal records. Waste being accumulated in satellite accumulation areas under the
provisions of WAC 173-303-200 may not be tracked until 1t has been accepted into a perrmtted portion of
the WTP.

4.2.13 Container Labeling jD-1c]

Immobilized Waste Glass Containers

Due to the radioactivity and remote handling of the immobilized waste containers, conventional labeling
of the immobilized waste containers will not be feasible and an alternative fo the standard labeling
requirements will be used. This alternative labeling approach will use a unique alphanumeric identifier
that will be welded onto each immobilized glass waste container. The welded “identifier” will ensure that
the number is always legible, will not be removed or damaged during container decontaminaﬁon, will not
be damaged by heat or radiation, em:ts 10 gas upon heating when waste glass enters the container, and
will not degrade over time.

The identifier wiil be welded onto the shoulder and éide wall of each immobilized glass container at two
locations 180 degrees apart. Characters will be approximately 2 in. high by 1.5 in. wide (See

Figures 4A-118 and 4A-119 for examples of these identifiers). The identifier will be formed by welding
on stainless steel filler material at the time of container construction. This identifier will be used to track
the container from receipt at the WTP, throughout its subsequent path at the WTP, untﬂ it leaves the plant
to be disposed or stored.

Each identifier will be composed of eight coded alphanumeric characters. For example, HL123456 would
be an immobilized waste glass container storing Hanford LAW with the unique number 123456, and
HH123456 would denote an JHLW container. This unigne number will be maintained within the plant
information network, and will list data pertaining to the waste container including waste numbers, and the
major risk(s) associated with the waste. :

Personnel access into the immobilized glass waste container storage areas will be limited and controlied
administratively. Signs designating the hazards associated with the immobilized waste glass will be
posted at appropriate locations outside the container storage areas. _ .

Miscellaneous Mixed Waste Containers

The miscellaneous mixed waste containers will be labeled with the accumulation or generatlon start date,
as appropriate, the major risk(s) associated with the waste, and the words “hazardous waste”

“dangerous waste”. A waste tracking and inventory system will be implemented. Labels and markings
will be positioned so that required information is visible. The label will meet the WAC 173-303-630(3)
requirements, and the dangerous waste number will be clearly identified.
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The 1abels on the overpack for the spent or failed melters will carry the accumulation or generation start
date, the major risk(s) associated with the waste, and the words “hazardous waste” or “dangerous waste”.

A waste tracking and inventory system will be implemented. Labels and markings will be positioned so
that required information is visible, and the dangerous waste number will be clearly identified.

Miscellaneous Dangerous Waste Containers
The miscellaneous dangerous waste drums will be labeled with the accumulation or generation start date,

as appropriate, the major risk(s) associated with the waste, and the words “hazardous waste” or
“dangerous waste.” A waste tracking and inventory system will be implemented. Labels and markings
will be positioned so that required information is visible. The label will meet the WAC 173-303- 630(3)
requirements, and the dangerous Waste number will be clearly 1dent1f1ed

4.2.1.4 Containment R_equirements for Stering Waste [D-1 d]

The wastes managed in the immobilized waste container storage areas, and the limited amount of other
materials present in the majority of the container storage areas, do not require secondary containment, as
discussed below.

4.2.1.4.1 Secondary Containment System Design [D-1d(1)]

ILAW and THL.W : ,

Secondary containment is required for areas in which containers hold free tiquids. It is also required for
areas managing wastes exhibiting the characteristic of ignitability or reactivity as defined in

WAC 173-303-090(5) and (7). These requirements do not pertain to the ILAW and THLW container
storage areas, as these containers will not contain free liguids or wastes that are designated ignitable or.
reactive.

Miscellaneous Mixed Waste

Secondary containment is required for areas in which containers hold liquids. It is also required for areas
managing wastes exhibiting the characteristic of ignitability or reactivity as defined in .

WAC 173-303-090(5) and (7). It is anticipated that miscellaneous mixed waste will not contain 11qu1ds
therefore, these requirements should not pertain to the WTP container storage areas, with the exception of
the central waste storage facility. However, in the event that wastes containing liquids or wastes
exhibiting the characteristics of ignitability or reactivity are generated, portable secondary containment
that meets the requnements of WAC 173-303-630(7) will be prowded

The central waste storage facility may recetve wastes that contain liquids or are incompatible. The central
waste storage facility will be designed to meet the secondary containment requirements of

WAC 173-303-630(7), and will include a protective coating on the floor, berms, sloped floors, sumps,
and/or portable secondary containments. Wastes that do not contain free liquids or other disqualifying
wastes will not require secondary containment. Incompatible waste will be managed in accordance with

_ appropriate requirements.

Miscellaneous Dangerous Waste

- Wastes that do not contain liquids or other disqualifying wastes will not require secondary containment.

Containers with liquids will be provided with secondary containment in the form of portable secondary
containments made of high-density polyethylene or equivalent material to ensure containment. The
secondary containments will have a capacity that meets the requ:rements of WAC 173-303-630(7), and
will have a two-way forklift entry.

4.2.14.2 System Design [D-1d(1)(a)]

ILAW

There will be two container storage areas for the ILAW containers in the LAW vitrification plant as
follows: .
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ILAW buffer container storage area
ILAW container storage area

Both the ILAW container storage areas will be located in the LAW vitrification plant, which is designed
to be seismically qualified, as outlined in Supplement 1. A secondary containment system will not be
needed because the immobilized glass waste will not contain liquid. In addition, because liquid is not
expected within the ILAW container storage area, the floor will not be sloped and will not contain drains
or sumps,

Liguid will not be present within the ILAW container storage areas for the following reasons:

Administrative controls will ensure liquid does not enter or condense inside filled ILAW containers

The ILAW container storage areas will be completely enclosed within the LAW vitrification plant
The roof of the LAW vitrification plant will be metal roofing, roof insulation, and a vapor barrier
Penetrations to the storage areas will be sealed to prevent water ingress '
Rainwater will be directed away, using roof drains

Schematics of the ILAW container. storage areas are shown in Appendix 4A.

THLW

There will be one container storage area for the JHLW containers in the HLW vitrification plant, as

follows:

THL'W container storage area

The THLW container storage area will be located in the HLW vitrification plant, which is designed to be
seismically qualified, as outlined in Supplement 1. A secondary containment system will not be needed
because the immobilized glass waste will not contain liquid. In addition, because liquid will not be
present in the IHLW container storage area, the floor will not be sloped and will not contain drams or
sumps.

Liquid will not be present within the THL. W container storage. area for the following reasons:

Administrative controls will ensure that liquid does not enter or condense inside filled IHLW
containers

The IHLW container storage area will be completely enclosed with a metal roof
Penetrations to the storage area will be sealed to prevent water ingress
Rainwater will be directed away using roof drains

A schematic of the IHL'W container storage area is shown in Appendix 4A.

‘Miscellaneous Mixed Waste

There will be six miscellanecus mixed waste (secondary wastc) container storage areas at the WTP, as
follows

LAW container storage area

HILW container storage area 1
HL'W container storage area 2
HLW container storage area 3

- Central waste storage facility

HLW out-of-service melter storage facility
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s LAW out-of-service melter storage facility

The LAW container storage area, and the HLW waste container Storage areas will be located within the
LAW or HLW vitrification plants, respectively. Therefore, these units will be completely enclosed within
the plants, which will have metal roofing, roof insulation, and a vapor barrier. Penetrations to the storage

areas will be sealed to prevent water ingress, and rainwater will be directed away using roof drains.

The central waste storage facility will be a metal-sided building with a concrete floor sloped to a grated
sump. Secondary containment sumps will be provided for individual containers. The perimeter of the
concrete floor will be curbed. Access to the building will be through two rollup doors capable of
allowing forklift access, and one personnel door. It will have a metal roof, concrete floor, and concrete
block walls. The floor and lower portion of the walls will be covered with a protective coating. The floor
will be sloped to a grated sump.

The HLW out-of-service melter storage facility will be used primarily to manage HL'W melters that have

- completed their useful service life. These units will be received in steel overpack containers allowing

limited hands-on contact. These overpacks will not be opened while the waste melters are located in this
storage facility. The facility is capable of storing up to three waste melters at any given time. The out-of-
service HLW melters will not be stacked

The HLW out-of-service melter storage facility may also receive containerized miscellaneous waste
similar to that managed in the central waste storage facility. These waste containers will be sealed prior
to transport to the HLW out-of-service melter storage facility. The containers will nof be opened while at
this storage facility. The waste containers will not be stacked more than two containers high. The HLW
out-of-service melter storage facility will be a stand-alone building located in the southern portion of the
WTP.

The LAW out-of-service melter storage facility will be a stand-alone building located in the southern -
portion of the WIP. The LAW out-of-service melter storage facility will be a prefabricated metal
building anchored to a reinforced concrete foundation. The floor will be covered with a protective
coating and sloped to a grated sump. The LAW out-of-service melter storage facility will be used
primarily to manage LAW melters that have completed their useful service life. The integral shielding of
the locally shielded melter allows hands on contact. The facility is capable of storing up to two waste
melters at any given time. The waste LAW melters will not be stacked.

The LAW out-of-service melter storage facility may also receive containerized miscellaneous waste

similar to that managed in the central waste storage facility (no waste containing liquids, no ignitabie or '
reactive waste will be stored at this facility). The containers will not be opened while at this storage

- facility. The waste containers will not be stacked more than two containers high.

Miscellaneous Dangerous Waste

“Waste containing liquid may be present in the non-radioactive dangerous waste storage area. Containers

with liquids will be provided with secondary containment in the form of portable secondary containments -
made of high-density polyethylene or equivalent material to ensure containment. The secondary
containments will have a capacity that meets the requirements of WAC 173-303-630(7), and will have a
two-way forklifi entry.

4.2.1.43 Structural Integrity of the Base [D-1d(1)(b)]

The storage areas will be constructed to support storage and transportation of containers within the
container storage areas and will be designed with the following:

*  Containment system capable of collecting and holding spills and leaks

*  Base will be free of cracks and gaps and sufﬁczent}y impervious to contain leaks

¢  Positive drainage control
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*  Sufficient containment volume
*  Sloped to drain or remove liquid, as necessary

4.2.1.44 Containment System Capacity [D-1d(1)(c)]

DAWand IHLW
Because liquids will not be present in the containment system for these three units, a containment system

capacity demonstration is not required.

Miscellaneous Mixed Waste
The LAW container storage area and the HLW container storage areas do not require secondary

. containment because storage of liquids in these units is not anticipated. If the waste is found to contain

liquid, secondary containment wili be provided that meets the requriements of WAC 173-303-630(7).

Liquid waste may be stored in the central waste storage facility. 'Secondary containment will will have
the capacity to contain ten percent of the volume of ali containers or the volume of the largest container,
whichever is greater.

-

Miscellaneous Dangerous Waste
Waste containing liquid may be present in the non-radioactive dangerous waste container storage area.

Each container holding liquid non-radioactive dangerous waste will be placed into portable secondary
containment, The waste container will function as the primary containment while the portable sump will
funetion as the secondary containment. Each portable secondary containment will have the capacity to
contain ten percent of the volume of all containers or the volume of the largest container, whlehever is
greater. Typically, the waste containers will be in steel drums. -

42.145 Control of Run-on [D-1d(1)(@)]

ILAW and IHLW

The ILAW and IHL'W container storage areas will be located in the LAW and HLW vitrification plants
The requirements for this section do not apply because the immobilized glass waste container storage
areas are within the vitrification plants and therefore will not be exposed to run-on.

Miscellaneous Mixed Waste
Run-on will not reach the interior of the nnseellaneous mixed waste storage areas, because they w111 be

located within buildings, Whloh will have roof gutters to remove precipitation.

Miscellaneous Dangerous Waste

Run-on will not reach the interior of the nnscellaneous dangerous waste container storage area, because it -

will be a stand-alone building with walls and roof gutters to remove precipitation.

4.2.1.4.6 Remeoval of Liqnids from Containment System [D-1d(2)]

ILAW and THLW _
No liquids will be present in the containment system; therefore the requirements of this section do not

apply to the immobilized waste glass container storage areas.

Miscellaneous Mixed Waste
Portable secondary containment sumps will be provided for individual containers that contain liquids.

Hand pumps or similar devices will be used to remove 11qu1d released to the portable secondary
contamments
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Miscellaneous Dangerous Waste _

Portable secondary containment sumps will be provided for individual containers that contain liquids.
Hand pumps or similar devices will be used to remove 11qu1d released to the portable secondary
containments.

4.2.1.4.7 Demonstration that Containment is not Required because Containers do not Contain

- Free Liquids, Wastes that Exhibit Igmtablhty or Reactivity, or Wastes Designated F020-023, F026

or F027 [D-1¢]

ILAW and IHLW

The ILAW and IHLW container storage areas will not contain liquids. The vitrification process
volatilizes water or other liquid matenals existing at amblent conditions in the waste slurry feed that
enters the melter.

The waste numbers for ignitability (D001) and reactivity (D003) will not be managed in the i:nﬁ:obilized
glass container storage areas. Wastes with the F020-F023, F026, and F027 numbers are not 1dent1ﬁed for
the DST system unit. Therefore, these waste numbers will not be present at the WTP.

Miscellaneous Mixed Waste

Liquids may be present in wastes in the central waste storage facility, and the miscellaneous dangerous
waste container storage area. Secondary containment will be provided for individual containers that
manage liquids. The waste numbers for ignitability (D001) and reactivity (D003) will not be managed in
the miscellaneous mixed waste storage areas. Wastes with the F020-F023, 026, and F027 numbers are
not identified for the DST system. Therefore, these waste numbers will not be present at the WTP.

Miscellaneous Dangerous Waste

The miscellaneous dangerous waste container storage area may manage liquids and D001 and D003
waste; therefore, secondary containment will be provided. Wastes with. the F020-F023, F026, and F027
numbers are not identified for the DST system unit. Therefore, these waste numbers will not be present at
the WTP.

42.15 Prevention of Reaction of Ignitable, Reactive and Incompatible Wastes in Containers
[D-1f]

Ignitable, Reactive, or Incompatible T AW and THLW

Immobilized giass waste will not be ignitable, reactive, or incompatible with the wastes managed in the
ILAW and IHL'W container storage areas. The requirements of this section are not applicable to the
immobilized glass waste containers, including spent or failed melters.

Ignitable, Reactive, or Incompatible Miscellaneous Mixed Waste :
Potentially incompatible wastes are not expected to be managed in the miscellaneous mixed waste storage
areas. Hf such wastes are managed here, the containers of incompatible waste or chemicals will not be
stored in close proximity to each other. Acids and bases will be stored on portable secondary containment
sumps; oxidizers will be stored in areas separate from combustible materials; and corrosive chemicals will
be stored on a separate secondary containment sump. These separate storage areas within the unit will be
¢learly marked with signs indicating the appropriate waste to be stored in each area. Potentlally

‘ncompatible waste will be stored at least one aisle width apart.

4.2.2 Tank Systems {D-2]

This section contains descriptive information for each tank system used for managing mixed waste. The
term “tank systems™ refers to mixed waste storage or treatment tanks and their associated ancillary

eqmpment and containment systems. Flgures depicting design features of typical tank systems are found
m Append1x 4A, .
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The following text uses the tenﬁs vessel and tank. The term “vessel” is an engineering term and denotes e~
more robust construction than a typical mixed waste storage or treatment tank. The term vessel is _
included due to the use of the term in the American Society of Mechanical Engineer (ASME) codes and ‘ : e

specifications, which will be followed, for most tank construction at the WTP.

4.2.2.1 Design, Installation and Assessment of Tank Systems [D-2a]

This section describes the attributes of tank systems that will contain mixed waste. Tanks and ancillary
equipment containing only additives or reagents, such as glass-forming chemicals, precipitation reagents,

- or unused resin are not regulated under RCRA or the Washington State Dangerous Waste Program ahd

are therefore not ‘included.

TFank systems that will contain mixed waste are designed to comply with worst-case scenarios, such as

extreme pH, temperature, and pressure conditions. The WTP will be entirely new construction and there
will be no “existing tanks™ in the plant. Tank systems, with the exception of the two outside tanks at the
pretreatment plant, will be located indoors and within process cells, process rooms, or caves with
controlled access.

42.21.1 De51gn Reqmrements [D-2a(1)]

Tanks

Most of the tanks which come in contact with the waste will be operated under atmospheric pressure
conditions at the WTP. The mixed waste tanks will be designed, at a minimum, to Boiler and Pressure
Vessel Code (ASME 2000), the American Petroleum Institute {API) codes, or other appropnate design

~ codes. Tank integrity will be reinforced by additional requirements of the tank group and seismic

category assignment to each tank. Five vessel or tank groups will be designated to accommodate the

variations in design criteria and safety requirements of the WIP. Groups 1 through 3 will be _ s
high-integrity vessels and will be located within cells or caves. Group 4 will be medium-integrity and
Group 5 will be constructed to commercial standards. Some general vessel or tank design requirements
are summarized as follows:

*  The approximate minimum thickness of uncorroded cylmdncal shell and dished head will be
determined based on the vessel diameter.

s The minimum anchor bolts, where used, will be 0.75 i in, in d1ameter Unified National Code (coarse
thread) bolts.
*  Three types of tank supports may be used: skirts, saddles or legs.

¢ Minimum wall thickness for a nozzle neck or other connection (including access and mspectmn
openings) will comply with the requirements of ASME Code paragraph UG-45 (ASME 1996).

*  The vessels will be designed for seismic loading in accordance with the Uniform Building
Code (UBC) standard for Zone 2B (UBC 1997).

The codes and standards that will be followed for design, constructmn and inspection for the tanks are
identified below, as applicable:

ANSI American National Standards Institute -

APl American Petroleum Institute
ASME American Society of Mechanical Engineers
ASNT American Society of Non-Destructive Testing
ASTM American Society of Testing Materials

. EPA Environmental Protection Agency ‘ TN
NBBPVI The National Board of Boilers and Pressure Vessel Inspectors /‘
OSHA Occupational Safety and Health Administration -
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PFI Pipe Fabrication Institute
UBC Uniform Building Code
WRC Welding Research Council

Piping and Pipe Support Des;m

The desrgn code of the WTP piping and pipe supports is ASME B31.3 Code (ASME 1996), as well as the
DOE seismic requirements. In compliance with DOE seismic requirements (DOE 1996), response
spectrum method or UBC (UBC 1997) static method is used for the seismic analysis of the piping
systems.

The codes and standards that will be followed for design and construction of the plpmg and supports are
identified below:

1

*  ASME B31.3 Code — Chemical Plant and Petroleum Refinery Piping (ASME 1996)
*  ASME Section IIf Code — Rules for Construction of Nuclear Facility Components (ASME 1995)

*  Code Case N-411 — Alternative Damping Values for Response Spectra Analysis of Classes 1, 2, and
3 Piping, ASME Section Il Code (ASME 1998)

*  Uniform Building Code (UBC 1997) _
*  ASME/ANSIBI16.5 - Pipe Flanges and Flanged thtmgs (ASME 1999)
*  DOE-STD-1020-94 (DOE 1996)

Table 4-13 summarizes the seismic categories and design standards for piping and pipe supports.

4.2.2.1.2 Physical Information for Tanks

_ Tables 4-3 through Table 4-6 list current tank desigh information (capacity, materials of construction, and

dimensions). The tank systems are grouped by plant and process system.

Tank operation is generally automated. However, operator intervention can be used when human :
decisions or approval are required for initiation and termination of a process operation. Descriptions of
tank system operation for major WTP process systems are identified in Sections 4.1 and 4.2.2.

4.2.2.2 Ancillary Equipment Requirements [D-2a(1)!]

Information concerning ancillary equipment is provided in the following subsections.

4.2.2.2.1 Transfer or Pressure Control Devices

Several fluid transfer devices will be used in the WTP. These devices include: mechanical pumps,
reverse flow diverters, and steam ejectors. Breakpots and seal pots, although not fluid transfer devices,
are an important component of vessel operations. These components are discnssed in the follomng
sections.

Mechanical Pump
Mechanical pumps will be used for operations that require hlgh-ﬂow pumps (such-as through the

evaporator circuits) or high-pressure head pumps (such as for pumping a waste stream through
ultrafiltration circuits). -Mechanical pumps will be located in process cells, process rooms or caves. In
general, mechanical pumps will be repaired in place, or removed to a maintenance area. However, .
remotely maintained pumps will be used in areas where maintenance activities would result in a
significant radiation dose to the operators.

For normal process operating sequences, mechanical pumps and associated valves will be controlled by

the process control system. In systems where off-normal conditions would require pump shutdown, the
design will include an alarm mechanism which will also trip the transfer device. The pump system is
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designed to allow for the drainage-of liquid from the pump, and for the introduction of flush liquids at the | o
end of transfers to reduce residual contamination. .

Reverse Flow Diverters :

Reverse flow diverters will provide for the maintenance-free pulsed or metered transfer of liquids or
slurries throughout the treatment process. A reverse flow diverter does not need to be fully submerged in
order to remove the contents of a vessel, and it maintains a small and predictable volume of tank contents

. following its use. QOperation of the reverse flow diverter is cyclical, following timed phases: suction

phase, drive phase and blowdown. Figure 4A-120 and the following paragraphs describe a typical reverse
flow diverter system arrangement. Figure 4A-121 illustrates a typical flow diverter.

Suction phase: In the suction phase, the secondary automatic valve A is open, admitting air to the suction

jet pump. Valve B is shut and liquid is drawn from the supply tank through the reverse flow diverter and
into the charge vessel. The suction ejector is designed so that it cannot produce a vacuum capable of
lifting liquid higher than a certain valve known as the “suction lift.” After a short time, the liquid reaches
this “suction lift” height and stops, then valve A is shut. ‘

Drive phase: When valve A is shut, valve B is opened, admitting air to the drive nozzle. Air passes -
through the nozzle and pressurizes the charge vessel. Liquid is forced across the reverse flow diverter and
into the delivery pipe. The delivery pipe is quickly filled with liquid that flows into the delivery vessel.

Blowdown phase: When the charge vessel is nearly empty, valve B is shut; no air is supplied to either jef
pump. The compressed air in the charge vessel passes back through the paired jet pumps, down the vent
pipe and into vessel vent system.

Shortly after blowdown begins, the pressure in the charge vessel falls below the delivery head and the : s
flow of liquid into the delivery vessel is halted. The liquid in the delivery vessel then falls back down the ’
pipe, across the reverse flow diverter, and into the charge vessel. After a short time, the pressure in the
charge vessel falls to zero (gauge). The cycle is now complete,

Steam Ejectors
Steam ejectors are used to transfer process liquids, or to reduce the operating pressure of a system by gas

removal. They empty liquid from vessels by means of suction lift, using a simple control system. A
typical arrangement of a steam ejector system is shown in Figure 4A-122.

" An automated control valve supplies high-pressure steam to the steam ejector. This steam accelerates

through a nozzle, creating a differential pressure along a submerged suction leg within the vessel. The
pressure than forces the liquid up the suction pipe. This effect is known as striking. The steam then
conveys the liquid to the destination vessel, normally via a breakpot. Control is established using liquid
level instrumentation in the vessel being emptied, and using a temperature indicator, such as a
thermocouple, within the breakpot.

Seal Pots ‘

A seal pot is a type of hydraulic seal. A hydraulic seal is used primarily to maintain a separation between
vessel vent or off gas systems for feed and receipt vessels.. This separation is necessary to prevent
migration of airborne contamination between the vessels. Without the seal, airflow could occur due to the
different pressures in the vent systems. The seal is a slug of liquid in the interconmecting pipework that
remains after each liquid transfer is completed, blocking airflow between vessels.

The seal can be provided by constructing a simple “U” shape in the piping. Different piping

arrangements are used for different purposes. A seal pot is a small vessel with one (inlet or outlet) pipe T
submerged in the liquid slug in the lower part of the pot, while the other pipe terminates.in the top of the NS
pot, above the static liquid level. The pot may be provided with a level indicator or alarm, if necessary, to
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ensure adequate liquid tevel. Periodic liquid additions may be needed to maintain the seal, especlally if

- the pipeline is mfrequenﬂy used. Figure 4A-123 illustrates a typical seal pot.

Breakpots .

The main function of the breakpot is to reduce the amount of radioactive matenal entramed into the vessel
ventilation system. Breakpots are provided on transfer lines that use steam ejectors for moving :
radioactive liquors by pressure flow. These types of transfers create the potential for higher containment
of radioactive contamination. Breakpots function to convert steam from pressure-flow to liquid gravity
flow, thereby reducing both the effluent loading on the downstream vessel ventilation treatment system
and the radioactive contamination levels in the vessel vent ductwork. Breakpots also serve a secondary -
purpose by providing a siphon break for other transfer systems where siphoning could occur. A diagram

-of a breakpot is shown in Figure 4A-124.

Breakpots are typically placed at a high point in the discharge line from the steam gjector. Liquid will be
pumped into the breakpot through an inlet nozzle in its wall. The incoming liquid will be directed
towards a baffle. Within the baffle, non-condensed steam and gases will disengage. The breakpot will be
self-draining; the liquid will drain through the breakpot discharge pipe to the destination vessel.

Above the inlet nozzle(s) will be a packed bed where disentrainment of the gas stream will occur. The

exiting gas from the packed section will pass into the vessel ventilation system. The packed bed can be
washed periodically using a wash ring permanently installed above the packed bed. Within the packed
bed, a thermocouple will be Iocated inside a sheath to measure temperature,

4.2.2.2.2 Bulges

Bulges are intended for systems/equipment that are not radioactively “hot™ after process fluids are flushed
from the bulge piping and components to allow hands-on maintenance. Bulges provide shielding to-

personnel during process operation and allows vulnerable or failure prone components to be located

outside the process environment. The cell wall provides shielding between the cell and the bulge interior.
The bulge includes shielding and contamination contro! as needed, depending on the process fluid within .
the bulge piping. A typical bulge consists of a metal frame attached to the cold-side wall of a process
cell, the frame is used to support the piping and components as well as the shielding plates (usually steel),
which are bolted to the ﬁ"ame A diagram of a typical bulge is shown i n Figure 4A-127.

There are two classifications of bulges used at the WTP. Oneisa “process” bulge, the other is a “service”
bulge. The process bulge contains valves, pumps, piping, etc. The service bulge contains valves used to -
transfer reagents, steam, €fc., to the in-cell process equipment. The design of the two bulges 1s similar. -

Bulges are equipped with several wash systems, facilitating washing both internal and external piping,
components, and bulge confinement surfaces. Decontamination of the equipment internals and associated
piping is achieved by externally connecting a flushing system located on the outside of the bulge. Wash
fluids could be water or more aggressive media such as nitric acid, provided compatibility with the bulge
materials is ensured. Bulges are internally lined with a stainless steel liner and are equipped with a sump,
drain, and sump level instrumentation. The drains are connected te the plant wash system.

4.2.2.2.3 Description of WTP Piping System

Interplant Piping
Transfer Lines

Waste from the DST system will be transported to the.WTP via the waste transfer lines.

The waste transfer tine will be a double-walled pipe. The inner pipe will be constructed of stainless steel,
while the outer pipe will be constructed of carbon steel. A leak detection system will be provided for the
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entire length of the waste transfer line. Pumping will be terminated, and reception of waste feed from the
DST system unit will stop, when a leak is sensed by the leak detection system

The inner pipe will be supported by guides, saddles, support keys, or anchors within the outer pipe. The
immer pipe will transport waste and maintain the pressure boundary, while the outer pipe will provide
secondary containment for the inner pipe. The piping system will be buried under a minimum depth of
soil for radiation shielding. The minimum depth of soil will be finalized at the detail design phase and .
will be not less than the 2 foot freeze depth. A heat trace system is not required for pipes buried below
freeze depth.

The piping system will have a continuous slope down toward the pretreatment plant. Released 11qu1ds
resulting from leaks to the outer pipe can be removed as required by WAC-173-640(4)(b). The piping
system will be designed to allow water flushing to occur in both directions.

Ligquid Effluent Transfer Lines

Liquid effluent generated at the WTP will be routed to the pretreatment plant for recycling through the
WTP or disposal to the LERF and ETF.. An effluent line will be routed from the pretreatment plant to the
LERF and ETF. This line is a buried pipe, constructed of materials that are compatible with the waste,
under a minimum two feet of soil serving as freeze protection. The pipes will have a continuous
downwards slope towards the LERF and ETF, and will be designed to maintain structural integrity.

Intraplant Piping

Within plants, the pipelines associated with the tank system will be single-walled. Secondary
containment will be provided for piping within the plants by double-walled pipe or lined process cells,
process rooms, or caves. If needed, other containment methods such as a bulge or concrete ducts with
liners will be provided at appropriate locations. The bulge or concrete ducts will be provided with a low
point which will drain to process cells, process rooms, or caves. The leak detection equipment located
within the process cells, process rooms, and caves w1II warn of a plpmg leak through alarms.

Piping between plants and the two outdoor tanks at the pretreatment plant will be double-walled below

‘grade and below the freeze line, similar to the waste transfer line.

Cathedic Protection

An electrically powered cathodic protection system will be used for eliminating or mitigating corrosion
on underground tanks and piping. The cathodic protection system will maintain a negative polarized
potential within a range of approximately —0.850 milivolts relative to a saturated copper/copper sulfate
reference electrode. An automatically controlled, impressed-current cathodic protection system is used to
maintain the negative polarized potential. :

The impressed current cathodic protection system uses direct eurrent provided by a rectifier powered from
the site normal 120 volt alternating current or 480 volt power system. The direct current from the rectifier
flows to the buried or submerged impressed current anode. The current then flows from the anode,
(positive terminal) through the electrolyte to the cathode, (negative terminal) completmg the electrical

circuit.

An annual survey, recommended by the National Association of Corrosion Engineers standards will be
performed on the overall system. Additional information on inspections is prowded in Chapter 6 of this
application. Test stations will be located to in the field to facilitate testing via potential measurement

readings.
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The following waste transfer ]_inés use the cathodic protection system at the WTP. The waste transfer
lines are double encased and constructed of materials that are compatible with the waste:

Incoming waste feed lines to the pretreatment plant

*  Mixed waste transfer lines between the pretreatment plant and the HLW v1tr1ﬁcat10n plant
»  Mixed waste transfer lines between the pretreatment plant and the LAW vitrification plant
*  Radioactive/dangerous waste effluent transfer lines to the ETF

4.2,2.2.4 - Description of Foundations

Tank systems containing mixed waste that will be located indoors in process cells or caves, which will be
integral parts of the prefreatment plant, analytical laboratory, the LAW vitrification plant and the

HLW vitrification plant with the exception of two outdoor tanks. Therefore, the design requirements of
the tank systems will be met by the structural integrity of the plants. WTP compliance with Uniform
Building Code seismic design requirements, found in Supplement 1, provides the seismic design
requirements for the WTP. The outdoor tanks will be located outside of the pretreatment plant on a
protectively-coated concrete pad and concrete berm. The concrete pad for these tanks will be sufficient to -
support the tanks. -

4.22.3 Integrity Assessments [D-2a(2)]
This section discusses assessment of the structural design of the tanks and foundation.

A written assessment of the adequacy of the design, and the structural integrity and suitability of tank
systems, including ancillary equipment, will be prepared The assessment will be reviewed and certified
by an independent qualified registered professional engineer, consistent with Page I1-5 of OSWER Policy
Directive #9483.00-3, to attest that the tank systems are adequately designed for managing dangerous
waste. The assessment will include an evaluation of the foundation, structural support, seams, -
commections, pressure controls, compatibility of the waste with the materials of construction, and
corrosion controls for each mixed waste tank system. The certification will read as follows:

“I certify under penaity of law that I have personally examined and am familiar with the information
submitted in this document and all attachments and that, based on my inquiry of those individuals
immediately responsible for obtaining the information, I believe that the information is true, accurate,
and complete. I am aware that there are szgmf cant penalties for submitting false information, including
the possibility of fine and imprisonment.” : :

The tank systems will be located indoors, except the vessels located outside the pretreatment plant
(process condensate vessels, V45028A/B). The two outdoor tanks will be located on a concrete pad w1th
concrete secondary containment.

Tnformation regardmg the Tank System Design Assessment is 1ncluded m Append1ces 8. 10 9. 10, 10 10

11.10, and 12.10.

42.2.4 Additional Requirements for Existing Tanks [D-2a(3)]

Tanks and vessels to be permitted in the WTP will be newly constructed; pre-existing tanks will not be
used. Therefore ‘the requirements of this section do not apply.

4225 Additional Requirements for New Tanks [D-2a(4)]

Installation of tank systems will be performed in a mammer designed to prevent damage to the tank system. .
The WTP will use an independent, qualified installation inspector, or an independent qualified registered
professional engineer (IQRPE) to perform tank system installation inspections. Inspection activities will
include testing tanks for tightness, verifying protection of anciliary equipment against physical damage
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and stress, and evaluating evidence of corrosion. The inspections will document weld breaks, punctures,
consensus-recognized standards. Inspection findings and corrective actions will be documented in a SN
post-inspection report. Add1t1011al information is provided in Appendices 8.11, 9.11. 10.11, 11.11, and

12.11. : ‘

4.2.2.5.1 Additional Requirements for New On-'Ground or Underground Tanks [D-2a(5)]
The majority of the tanks and vessels to be constructed in the WTP will be located within the pretreatment

plant, the LAW vitrification plant, and the HLW vitrification plant, Therefore, the requirements of this

section do not apply to the indoor tanks.

The two outdoor process condensate tanks located at the pretreatment plant will be located within a
bermed and lined secondary containment system and will not be in direct contact with soil. The design of
the outdoor tanks” concrete pad will address backfill, soil saturation, seismic forces and freeze thaw
effects. The ancillary piping for the unit will be in contact with the soil, and the effects of cOrTOSion on .
the piping w111 be addressed in the final des1gn

4.2.2.6 Secondary Containment and Release Detection for Tank Systems [D-2b]

This section provides information about the seeondary containment for tank systems that will contain
mixed waste in the WTP. Descriptions of equipment and procedures used for detecting and managing
releases or spills from tank systems are also provided.

4.2.2.6. 1 Secondary Containment System Requirements [D-2b(1)]

Most of the tanks systems containing mixed waste will be loeated within the plants, although two tanks _

will be located outside the pretreatment plant. Tank systems containing mixed waste that are located ' P
within the plants will be arranged within various stainless steel-lined process cells, process rooms, or : L
caves that will act as secondary containment. The outside tanks will be located on a concrete pad within i

concrete berms that will act as secondary containment.

The secondary containment systems will be des:gned installed, and operated to prevent nugranon of
waste or accumnulated liquid to soil, groundwater or surface water. The piping associated with the tank-
systems will be located in the process cells, process rooms, caves, berms, or bulges. Secondary

" containment for piping systems will be incorporated into the design. -

The following subsections provide detailed descnptxons of typmal secondary containment systems that
will be used at the WTP. :

Process Cells

Process cells will be located within process plants. Process cells will typically be constructed of concrete
walls to protect plant operators and the environment from radiological exposure and to prevent migration
of waste or accumulated liquid to soil, groundwater or surface water. The process cells will house
equipment and pipe-work designed to require little or no maintenance for the duration of the WTP.
Operator access to the process cells will not be allowed during normal radmactlve operations.

The process cell floors and portlons of walls will be lined with stainless steel. ’I‘he ﬂoor will be sloped to
a collection sump to allow for collection and remqval of accumulated liquid within the sump.

Process Rooms

Process rooms will be located in the LAW vitrification plant and will be very similar to process caves.
Access to process rooms will not be allowed during normal radioactive operations. However, access will
be allowed for certain areas within WTP for non-routine operations such as equipment replacement or

" maintenance. Process rooms will have a stainless steel liner on the floor and portions of the walls, and/or A

will be sealed with a protective coating. The LAW melter gallery area will have a protective coating on
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the concrete floor and walls. Systems within process rooms that manage mixed waste will have
secondary containment (for example the locally shielded metlter and piping).

Caves

Caves will be located thhm process plants. Caves will typically be constructed with concrete walls thick
enough to protect personnel from radiological exposure. Caves will house mechanical handling
equipment designed for remote operation and maintenance. They will generally have sealed lead glass
viewing windows and closed circuit television to allow observation of the cave operations and for
overseeing remote maintenance. The cave floors and portions. of the walls will be lined with stainless
steel. The floor of the cave will be sloped to a collection sump to allow for collection and removal of
accumulated hquld within the sump. :

Berms

Concrete berms will be used at the two outside pretreatment tanks. The berms will be of sufﬁcxent
structural strength and height to contain the 100 percent of the volume of the largest tank plus the amount
of precipitation that results from the 24-hour, 25-year storm event. A protective coating will be applied to
the concrete pad and a portion of the berras to prevent contaminant penetration info the concrete. The:
containment system will be designed to allow for the dlscharge of storm water after visual or. other
testing.

Sump and Secondary Conta:mment Drain Systems
The sump and secondary containment drain systems for the three process plants and the analytical

laboratory are described in the following sections. Systems will monitor and collect liquids managed in
the system. Sumps and secondary containment drains will be provided with a stainless steel liner or
equivalent to act ag the secondary containment. The sumps within the process areas will provide a low
point for each secondary containment. Wash rings may be provided within some process areas for
equipment, vessel, and cell washing and decontamination operations. The sumps will serve the following
functions: :

. ol

»  Low point containment
*  Removal of material by means of sump emptying ejectors or pumps
*  Sampling of material by means of sump sampling ejectors

The following sections describe in detail the two types of sumps used at the WTP and the secondary
contamment drains. Tables 4-7 through 4-10 summarize WTP sump information by plant.

Type I Sumps

Mechanical process areas dealing with mechanical handling operations and containing dry material will
be provided with Type 1 sumps. The sump and stainless steel lining will provide secondary containment
for areas managing mixed waste. In addition, some LAW vitrification plant process rooms will be
equipped with Type I sumps. The sump will provide a low point collection for the infrequent washing of

‘machinery or the cave floor, for general cleanliness or decontamination prior to maintenance or

deactivation. In some caves, these sumps will also collect leakage from effluent system transfer pipes
associated with or passing through the cave. Type T sumps are generally fitted with a leak detection
device with alarm. Their contents are removed using mechanical or fluidic pumps A diagrammatic

representatlon of this sump type is shown in Flgure 4A-125,

Type H Sumps

These sumps will serve as the low point collection system for the stainless steel containment in a cell or
mechanical cave where tank systems are present. The sump and stainless steel lining will provide
secondary containment for the tanks and piping containing mixed waste. Type II sumps will be provided
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‘with a level detection and alarm device and a washout and emptying pump., Typell sﬁmps are generally

associated with a high radiation cell environment containing treatment tanks and piping. They are
provided with maintenance-free fluidic emptying systems, such as ejectors or reverse flow diverters.
These are wet sumps in which water will always be present to provide liquid level detection via a
pneumacator and trigger high and low level alarms, if necessary. A diagrammatic representation of a cell
sump is shown in Figure 4A-126. '

Tt should be noted that a number of process pipe transfer duct drains will provide drainage back to a
suitable cell or Type II sump. Waste pipes will be routed to various destinations within the plant. Some
of these routes will require the use of concrete ducts, to provide radiation shielding and secondary
containment coverage for the piping. The transfer ducts will be provided with stainless steel lining that
drains to a low point within the duct, which will be drained to a suitable cell or wet mechanical sump to -

- provide leak detection and sampling access. The transfer ducts will be provided with wash systems for

area cleanup in the event of a pipe leak.

Secondary Containment Drains

Many of the bulges and some process rooms will have secondary containment drains with
remotely-removable plugs. This type of liquid collection system will be located in a low spot in the cell
formed by the sloping floor. Liquid detection instrumentation will be present on the top of a remotely
removable plug. After the plug is removed, liquid collected will gravity-drain to a collection vessel with
a tank level indicator. The liquid managed could be waste released from a tank system, including
ancillary equipment, or water used to wash the exterior of tanks or the walls of the room. Liquid
managed in the sump system could also be mfrequently generated from the wash-down of cell walls or
tank exteriors. -

Design Requirements . .
The process cells, process rooms, or caves with mixed waste vessel or tank systems will be partially lined

with stainless steel, which will cover the floor and extend up the sides of the process cell or cave to a
height that can contain 100 percent of the volume from the largest tank within the process cell or cave..
The height of the liners will not take into account fire suppression material, as the tanks will not manage
ignitable waste. The concrete surfaces of the ceiling and the wail above the liner will be covered with a
coating that is compatible with the waste feed to provide a splash shield zone. A sealant, compatible with
the liner and the waste feed and wall coating, will be used to seal the liner-to-wall interface. Table 4-11
presents the calculated minimum liner height at the four process plants. Calculations for the liner size
necessary in each cell and cave are available upon request.

A concrete berm with protective coating will be used for the pretreatment plant outdoor tanks. This
secondary containment area will be capable of holding 100 percent of the volume from the largest tank
within the berm, plus the precipitation from a 25-year, 24-hour rainfall event, as requn‘ed under WAC

173-303-640(4)(e)(i)(B).

The WTP uses consensus-recognized standards to ensure that the process cells, process rooms, caves, or
berms provide secondary containment with sufficient strength, thickness, and compatibility with waste.
The design includes an engineered structural base to protect the cells, caves, berms and tank systems
against failure resulting both from excess force applied during catastrophic events or settlement, and from
the stress of daily operation. In the event of a spill or release, the structural and foundation design for
tank and process cells, process rooms, caves and berms will prevent released mixed waste from reaching
the environment, and will safely contain the waste untll it can be transferred to an appropnate collection
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-4,2,2.6.2 Management of Release or Spill to Sump and Secondary Containment Drain Systems
- [D-2b(1)]

Sumps collect vessel -leakage, vessel overflow, and decontamination solutions used in cell and equipment
wash down. The sump and cladding are provided to satisfy secondary containment requirements for
vessels and piping containing liquid mixed waste. The WTP uses two types of sumps for different
process conditions. If a cell has a personnel entrance and houses vessels, tanks, and piping that manage
dangerous waste, a Type I, single lined sump is placed in the cell. If the cell is a non-accessible process
cell and has welded piping, a Type II sump is utilized. In Type II sumps, water is always present, to
ensure that sump level indicators are working. Addmonally, water provides a ventilation seal that
prevents airflow from entering vessel overflow piping when a vessel overflows to a2 sump, Wash rings
allow for sump wash down.

Sumps have three level thresholds: high operational control; high level alarm; and cell high - high level
alarm. When these level thresholds are reached, the process control system informs the operator to
investigate the cause of the rising liquid level. The cell liners are sloped to direct flow of leaks, spills, or
liner wash solutions to the sump. Process cell liners are made of stainless steel or equivalent material that
satisfies regulatory requirements, and design life requlrements To remove liguid from the sumps in a
timely fashion, sumps will be equipped with steam ejectors or pumps

If a Type I sump is used, a.small amount of water will be maintained in the sump during normal
operating conditions. During normal operation, the water level will be maintained between the low and

‘high operational controls. The operation control band limits will be set as close to each other as possible,

and the alarm will be sét above the high operational control to detect unusual level rises. The sump level
will be constantly monitored. Typically, a moderate leak will generate a larger liquid volume than the
amount of liquid that might be lost due to evaporation.

Abnormal rising of the liquid level in the sump will be investigated to determine its cause. In all cases,
the cause for material in the sump will be determined. Mixed waste released from the primary system and
collected in the sumps will be removed within 24 hours, or in as timely a manner as possible. Ifthe
released material cannot be removed within 24 hours, Ecology will be notified. After the sump content
has been removed, the sump surfaces will be decontaminated using a wash-down system. Based on best
management practices, a water flushing volume of approximately six sump volumes will be used to
remove residual process water

- If a Type I sump is used, it will be equlpped with a moisture probe to detect leakage. I liquid is detected

in the Type I sump, similar procedures as described above for Type. I sumps will be used to remove the
content and decontammate the sump surfaces. '

If liquid is detected in the secondary containment drain, similar procedures to those described above for
Type II sump will be used to remove drain contents and decontaminate drain surfaces.

4.2.2.6.3 Additional Requirements for Secondary Containment [D-2b(2)]
These requirements pertain to tanks in vault systems and double-walled tantks, which will not be used at
the WTP. These requirements are not applicable at the WTP.

Anczllary equipment such as piping is addressed within Section 4.2.2. Other types of ancillary equipment
such as pumps, seal pots, and reverse flow diverters, are either located in stainless-steel lined process
rooms/cells or caves or are designed to prowde their own secondary containment. Inspectmn of ancillary
equipment is addressed in Chapter 6.
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4.2,2,7 Variances from Secondary Containment Requirements [D-2b{2)(c)]

No variances from sécondary containment requirements are sought for the WTP tank eystems Tank
systems will be provided with secondary containment in the form of partially steel-lined or protectively
coated process cells or rooms, caves and berms, as descnbed in the previous sections.

4.2.28 Tank Management Practices [D-Zd]

The following prov1des the basic phllosophy for the WTP vessel overflow systems. Three types of
barriers exist to prevent overfill of process equipment: preventive controls, detectors, and regulators.
Preventive controls promote controlled filling within normal process ranges. Detectors recognize if a
vessel is being overfilled and alert an operator. Lastly, if preventive controls and detectors fail to stop
overfill from occurring, regulators trip a control sequence that stops inflow and/or initiates outflow. The
prmcrple design concept to control vessel overflow is to prevent an overflow from occurring. The
engineering design will minimize the likelihood of tank, ancillary equipment, and containment system
overflows, and over-pressurization, ruptures leaks, corrosron, and other failures.

In general, overflows will be prevented by inventory control in COH_]UIICthl‘l with level monitoring. The
fiuid levels in a vessel will be maintained within low and high-level ranges. Appropriate alarm settings
will be used to note deviations from the designed settings. Automatic trip action will be designed to shut
down feed to the vessel when the high level settings are exceeded. These automatic tn'p actions will be
provided for vessels with the potential for high Operatronal and enwronmental anact incase of an
accident or release.

Most of the WTP tank systems will be designed to incorporate minimal or zero maintenance requirements
and will be based on a design life of approximately 40 years. Intrusively, the design emphasis of zero
maintenance will minimize the likelihood of spills and overflows in the tank systems. In the event that -
the process controls fail to prohibit vessel overfilling, engineered overflows will be provided to prevent
liquid from entering the vessel ventilation systems. Non-pressure vessels (nominally operating at
atmospheric pressure) will have a suitable gravity or engineered overflow system, unless an overflow can
be shown not to be possible. Vessels or systems that normally operate at above atmospheric pressures
will not be provided with overflows.

The following principles apply when designing an engineered overflow sy_étem:

»  The overflow system for vessels must be instantaneously and continuously available for use.
+  Overflowed process streams must be returned to the waste treatment process.

»  Overflow systems must meet the requirements of the WAC 173-303, Dangerous Waste Regulatwns
Section 640, Tank systems. In meeting these requirements, overflowing direct to the cell floor will'
only be considered as the last overflow in a cascaded system. Where an overflow is from a vessel to
the cell, the overflow system will maintain segregation of the cell and vessel ventilation systems.
The compatibility of the overflowing liquid and the recipient vessel will be considered.

» A vessel overflow line is sized to handle the maximum inflow to the vessel without the liquid level
in the overflowing tank reaching an unacceptably high level. No valves or other restrictions are
permitted in the overflow line. This line is also de51gned to prevent the buildup of ma’senal that
could cause blockages.

*  The overflow receiver is sufficiently sized to contain the overﬂow

»  Inspections will be performed on the various tank and overflow systems, using the example
schedules described in Chapter 6.
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4,2.2.9 Labels or Signs [D-2e]

Accessible tanks (i.e., the Pretreatment plant process condensate vessels, V45028A and V45028B)
holding mixed waste will be labeled with stainless steel engraved nameplates. They will inform
employees and emergency personnel of the types of waste present, warn of the 1dent1ﬁed risks, and
provide other pertinent information. :

4.2.2.10 Air Emissions [D-2f] and [D-8]

This section describes air emissions from vessel ventilation systems and reverse flow diverter exhausts,
Organic emissions from vents associated with evaporator or distillation units are also discussed.

4.2.2.10.1 Tank System Emlssmns [D-21]

Most of the tanks will be connected to a vessel ventilation system to collect vapors. Vessel vents will be
located on major tanks, breakpots, and other small vessels. Exhaust from reverse flow diverters and pulse
jet mixers will also be collected.

4.2.2.10.2 Process Vents [D-8a]

The air emission regulations, specified under WAC 173-303-690 and 40 CFR Part 264 Subpart AA, apply
to process vents associated with distiflation, fractionation, thin-film evaporation, and air or steam
stripping operations that manage mixed waste with total organic carbon concentrations of at least 10 parts
per million by weight. The WTP does not use these regulated processes, therefore this regulanon does
not apply to the WTP.

4.2.2.10.3 . Equipment Leaks [D-8b]

Regulations provided in WAC 173-303-691 and 40 CFR Part 264 Subpart BB contain the “Air Emission -
Standards for Equipment Leaks.” These air emission standards do not apply to the WTP because waste
feed entering the WTP contains less than 10 percent totaI orgamc carbon by we1ght and is excluded under
40 CFR 264.1050(b).

4.2.2 10.4 Tanks and Containers [D-8c]

The regulations specified under WAC 173-303-692 and 40 CFR Part 264 Subpart CC do not apply to the
WTP mixed waste tank systems and containers. These tanks and containers quahfy as waste management
units that are “used solely for the management of radioactive dangerous waste in accordance with
applicable regulations under the authority of the Atomic Energy Act and the Nuclear Waste Policy Act”
and are excluded under 40 CFR 264.1080(b)(6). Containers bearing nonradioactive, dangerous waste,
such as maintenance and laboratory waste, that is not excluded under 40 CFR 264.1080 (b)(2) or

40 CFR 264.1080(b)(8), will comply W"ith the tank and container standards specified under

40 CFR Part 264 Subpart CC.

4.2.2.11 Management of Ignitable, Reactive and Incompatible Waste in Tanks [D-2g] and [D-2Ih]

Mixed waste from the DST system unit will initially.be designated as both ignitable (D001) and

reactive (D003). The D001 and D003 waste numbers will be as described in the waste analysis plan in
Appendix 3A. The vessels will be located in a manner that meets the National Fire Protection
Association (NFPA) buffer zone requirements for vessels, as contained in Tables 2-1 through 2-6 of the
NFPA-30 Flammable and Combustible Liquids Code (NFPA 1981). The vessels will be designed to store
the waste in such a way that it will be protected from materials or conditions that could cause the contents
to ignite or react. Vessel contents will be constantly mixed and will be actively vented to process stacks,
which will be equipped with vapor collection and treatment systems that will manage emissions. Further
mformation on waste numbers is contained in Appendix 3A.
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Ignitable or reactive waste may be generated from laboratory or maintenance activities. This waste will o
be accumulated and managed in compliance with regulatory requirements, in approved containers. 7
Potentially incompatible waste generated from laboratory or maintenance act1v1t1es will not be stored in
the tank systems.

A potential for incompatibility may exist, for example when nitric acid is used to elute waste components
from ion-exchange column resins that were previously regenerated with sodium hydroxide. To minimize
a reaction, water flushes will be performed between batches,

Process reagents that could react with waste in the tank systems will be stored in areas that are separated
by physical barriers from process tanks. Potentially incompatible wastes generated from Iaboratory or
maintenance activities will not be stored in proximity to each other in the tank systems.

4.2.3 Miscellaneous Units [WAC 173-303-680 and WAC 173-303-806(4)(1)]

This section describes LAW and HL'W melter operations conducted at the WTP. The thermal treatment
miscellaneous units will be melters and will be used to iinmobilize dangerous and radioactive waste
constituents by vitrification. - There will be three miscellaneous units in the LAW vitrification ,
plant (LAW melters 1,2, and 3) and one miscellaneous unit in the HLW vitrification plant (HLW melter)

4231 Melter Capacity and Production

For the LAW melters, throughput is defined on the basis of quantity of glass waste produced. In turn, the

quantity of glass waste produced depends on the degree to which the LAW feed can be incorporated into

the glass waste matrix. The maximum design throughput of the LAW melter systems will' be

approximately 15 metric tons per day of glass waste for each melter and approximately 45 metric fons per

day as maximum possible throughput for the LAW vitrification plant. The maximum operatmg .
production rate of the HLW melter is approxunately 1.5 memc tons per day. _ \ /

4.2.3.2 Description of Melter Units [WAC 173-303-806(4)(1)(1)]

The LAW melter systems are located in a melter gallery and the HLW melter is housed within a melter
cave as shown in the general layout drawings, which are found in Appendix 4A. The follomng
subsections provide detaxled descriptions of the melter units.

Low-Activity Waste Melter Unit
The LAW melter is a rectangular furnace, lined with refractory material, with an outer steel casing. An’

additional outer steel casing with access panels will be provided to enclose the LAW melter. This outer
steel casing is designed to provide local shielding and containment. Each melter has a nominal design
capacity of approximately 10 to 15 metric tons of glass waste per day. Each will have a molten glass
surface area of approximately 108 f>. Each of the three melters has external dimensions of

* approximately 26 x 19 x 16 ft high, and weighs approximately 450 metric tons empty, and 475 metri¢

tons with glass. The operating temperature of the melter is between 350 °C and 1,250 °C.,

The locally shielded LAW mielter will be operated and maintained in a personnel access area. The melter
will be maintained at a lower pressure than the surrounding room to prevent escape of contaminants.
Consumable melter parts will be replaced through access panels. The melters will be transported in and
out of the gallery on a rail system. A transporter wilt move the melters 10 and ﬁrom the LAW vitrification

plant.

The melter refractory package is designed to serve as a mechanical, thermal and electrical barrier between
the molten glass residing in the melter and the melter shell. .

The refractdry package is housed in a steel shell and provides ultimate containment for the molten glass. R
Active cooling on the exterior of the melter is provided by water jackets. The water jackets will be in the ‘
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intermediate loop of a two-loop system that will transfer heat from the LAW melter through heat
exchangers to cooling towers. The intermediate loop containing the water jacket will be a closed system
that isolates the water circulating through the water jacket from the water in the cooling water loop
circulating to the cooling tower.  Radioactive material leaking into the intermediate loop cooling water
will be prevented from becoming an inadvertent discharge via the cooling tower. The refractory package
will provide adequate containment if there is a temporary loss of cooling. Penetrations in the melter -
system are sealed using appropriate gaskets and flanges. This system is designed for plenum

_temperatures of up to 1,100 °C. The LAW melter lid is composed of steel and refractory material layers.

Each LAW melter will use two independent discharge chambers.  An air lift pumps molten glass from the
bottom of the melter pool, through a riser, into a discharge chamber, and poured into an ILAW container. -
The ILAW is then allowed to cooI forming a highly durable borosilicate glass waste form \mthm the
container.

Waste melters will initially be managed within the LAW locally shielded melter gallery containment
building unit. Waste melters will be removed from the melter gallery and transported using a bogie
transport and rail system. If necessary, the melter exterior surfaces will be decontaminated. The waste
melters will be stored at the melter storage area 1 or 2 prior to disposal at a Hanford Site TSD.

High-Level Waste Melter Unit - ,

The HLW melter is a rectangular furnace, lined with refractory material, with an outer steel casing. 1t has
four compartments: glass tank, two discharge chambers, and a plenum just above the glass tank The tank
is lined with refractory material designed to withstand corrosion by molten glass.

The HLW melter system consists of one melter with the capability for a second melter, The HLW melter
system has a nominal design capacity of 1.5 metric tons of glass waste per day and a maximum capacity
of three metric tons per day. The operating temperature of the melter is between 950 °C and 1,250 °C.
The HL'W melter has a molten glass surface area of approximately 40 fi°. The melter has external -
dimensions of apprommately 12 x 15 x 12 fi. The glass contained in a full HLW melter has a volume of
approximately 145 ft’ and weighs approximately 9.1 metric ton. The entire melter, including the
supporting structure and transport mechanism, weighs approximately 90 metric tons empty, and
approximately 99 metric tons full,

The HLW melter has been designed to be remotely operated and maintained. Reinote maintenance will

~ be performed by power manipulator, overhead crane, and auxiliary hoist, or by through-wall master-slave

mampuiators The melter will be positioned within the HLW vitrification plant for ease of access and

- viewing of both discharge chambers during operations, and for viewing access to the melter lid to

facilitate removal and replacement of subcomporients, if needed. A rail and bogie transport system will
facilitate remote removal and replacement of the entire melter structure.

The HLW melter will use a refractory package similar to.the LAW melter to contain the molteﬁ glaSs
The refractory package is designed to serve as a méchanical, thermal and electrical barrier between the
molten glass inside the melter and the melter shell

The HLW melter will also use a steel outer shell, which, with the refractory package, will contain the
molien glass and melter off-gas. Active cooling on the exterior of the melter will be provided by a water
jacket, which will be in a two-loop system that will transfer heat from the HL.W melter through heat
exchangers to cooling towers. The loop containing the water jacket will be a closed system that isolates
the water circulating through the water jacket from the water in the cooling water loop circulating to the
cooling tower. Radioactive material leaking into the intermediate loop cooling water will be prevented

. from becoming an inadvertent discharge through the cooling tower. The refractory package will provide

adequate containment should there be a loss of cooling. The HL.W melter lid will be constructed of a
steel outer shell and insulated from the melter plenum by refractory material.
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The HLW melter will use two independent discharge chambers. Discharge will be achieved by
transferring the molten glass from the bottom of the melter pool, through a riser, from which it will be
poured into a stainless steel [HLW container. Glass waste transfer will be accomplished through air
lifting. The IHLW will then be allowed to cool, forming a highly durable borosilicate glass waste form.

Waste melters will be removed from the melter cave and placed in an overpack. The spent melter will be |

treated as newly generated waste, and will initially be managed within the HL'W melter containment
building. If necessary, the overpack will be decontaminated using a dry process. Waste melters will be
stored in the HLW or LAW out-of-service melter storage facility.

4233 Automatic Waste Feed Cut Off System |

The LAW and HLW melters will be equipped with the ability to cut off waste feed. Automatic waste
feed cut off systems terminate feed to the melter if a specified operating condition is exceeded.,

This desigﬁ approach is consistent with.the WAC 173-303-680 regulatory requirements.

The LAW and HLW melters are fed via air displacement slurry pumps that utilize pressurized air as the
motive force. It supplies feed to the melters in slugs which act to keep lines from plugging. The feed is

injected into the melters through the feed nozzles on top of the melter creating a “cold cap,” where waste

feed undergoes several physical and chemical changes. The glass product in the melter is then “air lifted”
through the discharge chamber and into the glass container. Melter off-gas is generated fromthe
vitrification of LAW and HLW of which the rate of generation is dynantic and not steady state. The off-
gas is then carried away and treated via a dedicated off-gas system.

The melter systems are designed to minimize the need for automatic waste feed cut off functions. Control
of melter level and plenum pressure, process alarming, and optimized operating procedures will be in

place to reduce the occurrences of interlocking. Given the processing speeds and the relatively slow rates-

of change in the operating states of the melter, operations should have adequate time to react to upset
conditions. An example of the slow rate of change can be seen in the volume of feed per air displacement

slurry pump feed cycle when increasing melter level. Each pump cycle adds approximately one gallon of -

slurry into the melter. At one gallon of volume, the liquid level rises no greater than 0.01 in. inside the
melter. This provides ample time for operator response.

Previous operating experience with similar melters has shown that two types of operating conditions
existed that warranted automatic waste feed cut off: (1) high melter pressure, (2) high melter glass level.
These interlocks have been sufficient to allow continued melter operatlons without 111advertent feed cut
off signals, yet provide a sufficient safety margin. ‘

42.3.4 Off-gas Treatment System

The off-gas treatment system will remove steam, aerosols, entrained particulates, decomposition products,

and volatile contaminants that are generated from the vitrification processes.and the vessel ventilation
systems. The principle constituents contained in the melter off-gas stream are as follows:

Air in-leakage and purges into the melter

Water vapor evaporated from the melter feed

Acid gases generated from anion decomposition (i.e., nitrogen oxide and sulfur oxide)
Aerosols from dried melter feed and melter cold-cap reaction solids

A detailed description of the current off-gas treatment trains for the LAW and HLW melters is provided
in Sections 4.1.4 and 4.1.5, respectively.
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'4,23.5 Maximum Achievable Control Technology (MACT) Standards

The WTP melter systems are thermal treatment units classified as miscelianeous units in Washmgton
Administrative Code (WAC) 173-303-680. The dangerous waste regulations require that permits for

miscellaneous units include such terms, conditions, and provisions that are necessary to protect human

health and the environment and are appropriate for the miscellaneous unit being permitted. Ecology has
determined that regulations that are most appropriate to apply to the melters and off-gas systems are
found in applicable sections of the incinerator requirements (WAC 173-303-670). These standards are
known as Maximum Achievable Control Technology (MACT) and were promulgated by the EPA in
September 1999 (64 FR 52828). In April 2001, Ecology provided guidance to the WTP regarding the -
regulatory standards they will be applying to the melter systems, including certain requirements contained
in the MACT rule for hazardous waste combustors (Ecology 2001). The requirements are outlined in the
following:

Pollutant
Principle Organic Dangerous

Ecology-directed reqmrement
99.99% destruction and removal efﬁc:lency

| Constitnents .
Dioxins and Furans 0.20 ng TEQ/dscm
Mercury 45 pg/dsem
Lead and Cadmium 24 ug/dscm, combined emissions
Arsenic, Beryllium, Chromium 97 pg/dscm, combined emissions
Carbon Monoxide and | Carbon monoxide not in excess of 100 ppmv overan'
Hydrocarbons hourly rolling average, dry basis, and hydrocarbons not in

excess of 10 ppmv over an hourly rolling average, dry
| basis, and reported as propane, at any time during the -
destruction and removal efficiency test runs or their
equivalent, or hydrocarbons not in excess of 10 ppmv,
over an hourly rolling average, dry basis, and reported as
: propane
Hydrochloric Acid and Chlorine 21 ppmv, combined emissions, expressed as hydroehlonc
Gas ' acid equivalents, dry basis
Particulate Matter 34 mg/dscm
Emissions corrected to 7% oxygen basis
TEQ is toxicity equivalence defined in 40 CFR 63. 1201(&)
‘dscm is dry standard cubic meter
ppmv is parts per million by volume
Rolling average is the average of all one minute averages over the averaging period

{40 CFR 63.1202(a)]

On July 24, 2001, the United States Court of Appeals, District of Columbia (D.C.) Circuit, vacated the
MACT rule for hazardous waste combustors and ordered the EPA to rewrite the emission standards

(United States Court of Appeals, D.C. Circuit 2001a). On October 26, 2001, the EPA, together with other

litigants, filed a joint motion asking the Court to delay issuance of a mandate that would vacate the-
MACT enussion standards for hazardous waste combusters (United States Court of Appeals, D.C. Circuit
2001b). On November 1, 2001, the Court granted the joint motion. As a result, the mandate to vacate the

" emission standards has been stayed to February 14, 2002,

DOE intends that the melter systems be designed and constructed so that they operate in compliance with
the appropriate and applicable standards. Environmental performance demonstrations during cold
commissioning of the HLW and LAW vitrification plants will be used to verify compliance with the DRE
and other as applicable air emission standards. Ecology’s guidance also indicated that some periodic
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demonstration testmg will need to be performed after the WTP has begun processing radioactive wastes o
{Ecology, 2001). /

The WTP contractor has undertaken a review of the requirements outlined above to determine the
feasibility of implementing them in a radioactive environment. A proposal regarding compliance with the
MACT requirements will be prepared by the date identified in the DWPA Completion Schedule.

4.23.6 Physical and Chemical Characteristics of Waste [WAC 173-303-680(2)(2)(3)]

A description of the waste characteristics of the LAW and HLW feeds is presented in Chapter 3 (see
Appendix 3A). The immobilized waste generated by the vitrification processes will be in the form of
glass that maintains its chemical and physical integrity during long-term storage. The waste analysis
plan (Appendix 3A) describes the types and frequency of analysis that will be performed on the glass
waste.

4.2.3.7 Treatment Effectivencss Report [WAC_ 173—303-806(4)(i)(iv)]

A treatment effectiveness report evaluating the performance of the miscellaneous units, and their
effectiveness in treating the LAW and HL W, is provided in Appendices 9.16 and 10.16. Sampling and
analyses to be performed on the glass waste are described in the waste analysis plan (Appendix 3A). Air
monitoring and analysis requirements are addressed in the WTP air permits.

4.23.8 Environmental Performance Standards for Melter Systems [WAC 173-303-680(2)]

" An environmental performance demonstration will be conducted to demonstrate the efficiency of the

LAW and HLW melter systems and thetr respective air pollution control systems. Emissions from the
LAW and HLW systems will be sampled and analyzed during an environmental demonstration performed
during cold commissioning. The data developed during the environmental performance demonstration
will support the screening level risk assessment, which will support the development of environmental , .
performance standards for the LAW and HLW melter systems. S

- "-
- n

The operational activities of the WTP include methods intended to ensure proper pérfonnance of
equipment and processes. These methods include samplmg of materials, use of direct process controls,

_development of equipment life specifications and ongcmg maintenance.

42381 Protection of Groundwater, Subsurface Environment, Surface ‘Water, Wetlands and Soil
Surface [WAC 173- -303-680(2)(a) and (b)) '

The LAW melters will be located in the LAW melter gallery WIthm the LLAW vitrification plant. The

- HLW melters will be located in the HLW melter caves within the HL.W vitrification plant. Both plants

are designed to comply with standards that ensure protection of the surface and subsurface environments,
The vitrification plants will be completely enclosed and are designed to have sufficient structural strength
and corrosion protection to prevent collapse or other structural failure. In addition, the melter systems,
melter feed systems, and related piping will be provided with secondary containment, to minimize the .
potential for release. The LAW melter gallery and the HLW melter caves will be permitted as
containment buildings and are described in Section 4.2.4. ' .

Floors within the vitrification plants will be protected in a manner consistent with the intended usage of
the space. The process room floor and walls of the LAW melter gallery will be protectively coated. The
floor and portions of the walls of HLW melter cave will be lined with stainless steel. Nonradioactive
materials usage areas requiring heavy equipment will have concrete floors with hardener and sealer

finishes.

The Hanford Faczhty Dangerous Waste Permit Applwat:on General Information Portion, o N
Section 5.4 (DOE-RL 1998) provides chmatologwal data, topography, hydrogeologlcal and geological ol /

e
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characteristics, groundwater flow quantity and direction, groundwater quality data, and surface water

quantity and quality data for the area around the WTP.

4.2.3.8.2 Protection of the Atmosphere [WAC 173-303-680(2)(c)]

A risk assessment will be performed to evaluate the impacts of the WTP emissions on human and
ecological receptors, Actual off-gas emissions will be measured during an environmental performance

~ demonstration that will be performed as part of the WIP commissioning activities. The data will be used

during a screemng level risk assessment that will be performed to determine ecological and human health
risk. The emissions data, and the results of the screening level risk assessment, will be used to establish
operating conditions for the melters that do not endanger human health and the environment.

4.2.3.9  Appreach to Risk Assessment [WAC 173-303-680(2) (¢)(i) through (vii)]

A screening level risk assessment is being conducted to evaluate the environmental impacts posed by the
thermal treatment of miscellaneous units. Tt will provide information about the potential pathways for
exposure of human and ecological receptors to dangerous waste constituents. This risk assessment will-
present the methods, assumptions, and parameters that will be used to estimate the nature and magnitude
of potential impacts from operation of the WTP and will identify the guidance documents used in
performing the nsk assessment.

Treated air emissions through the stack will be the only planned direct releases into the environment from
the WTP released directly into the environment. Other waste streams will be transferred to a permatted
facility and will not be released directly into the environment. The screening level risk assessment will .
focus primarily on air emissions.

Major components of the risk assessment process for evaluating airborne emissions will be as follows:

*  Risk assessment work plan
*  Preliminary risk assessment
* . Final risk assessment

The overall approach will be to identify potential risks associated with two €XpOSUre SCENarios:

*  Worst-case exposure scenario
* - Plausible exposure scenario

The worst-case exposure scenario will be based on worst-case assumptions regarding the location of
receptors, exposure pathways, and activity pattern. The plausible exposure scenario will be based on
more realistic assumptions regarding the location of receptors. It will reflect current uses of the
surrounding land and habitats, and reasonable assumptions about future uses of the land.

During the enwronmental perfonnance demonstration, emission samples will be collected and analyzed,
and the data will be used to evaluate risk to human and wildlife receptors. Operating conditions will be
established for the WTP, which limit risks to humari health and the environment to acceptable levels.

4.2.4 Containment Buildings

This section describes how these units are designed and aperated, in accordance with the requirements of
WAC 173-303-695, which i ncorporates 40 CFR Part 264 Subpart DD “Containment Buildings,” by
reference. Regulatory citations in this section list the apphcable section of the CFR to make it easier for
readers to ﬁnd the requirement.

There will be twelve confamnment buildings at the WTP: three in the pretreatment plant; three in the LAW
vitrification plant; and six in the HL.W vitrification plant. The regulated units are:
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Pretreatment hot cell containment building

Pretreatment maintenance containment building
Pretreatment air filtration containment building

LAW LSM gallery containment building

ILAW container-finishing containment building

LAW vitrification plant C3 workshop containment buﬂdmg
HLW meiter 1 and 2 containment buildings

THLW container weld containment building

THLW container decontamination building

HLW vitrification plant C3 workshop containment building
HLW vitrification plant air filtration containment building
HLW pour tunnel no. 1 and HLW pur tunnel no.2 (H-B032 and H—BOOSA)

Table 4-12 summarizes the units within the WTP. The following figures found in Appendix 4A prowde
further detail for the WTP contamment buildings:

»  Typical system figure depicting common features for each containment building
»  Simplified general arrangement figures showing locations of containment buildings
*  Waste management area figures showing containment building locations to be permitted

*  Contamination/radiation area boundary figures showing contamination/radiation zones throughout
the plants

The following sections address cach of the twelve containment buildings.

4.2.4.1 Pretreatment Hot Cell Containment Building

The first containment building in the pretreatment plant is located in the central portion of the
pretreatment plant, and stretches nearly the entire length of the building.

The process equipment is remote handled in case of failure and is removed by an overhead crane or
powered manipulator. Manipulators assist in the decontamination and remote repair. The unit also
contains a crane and powered manipulator repair area. The failed equipment is placed inside disposal
boxes and transported through a series of airlock and shield doors to a truck load out on the outside of the
building. :

Process equipment, such as pumps, vaIves jumpers, and filters are located in this contalnment building.
Typical waste management activities performed in this containment building include, the removal and
staging of failed, remote-handled process equipment prior to decontamination, repair, and/or packaging of
waste for disposal. Jumpers connecting process equipment may leak waste when the jumper connection
is broken. Although some decontamination capability is present in the pretreatment hot cell containment
building, some quantities of waste, especially solids, will remain following decontamination. The design
features associated with the preireatment hot cell containment building, discussed below, ensure the
capability to manage residual waste from process jumper leakage throughout the 40-year design hfet;me
of the pretreatment plant. .

Pretreatment Hot Cell Containment Building Design .

The pretreatment hot cell containment building is des1gned as a completely enclosed area within the
pretreatment plant. It is designed to prevent the release of dangerous constituents and their exposure to
the outside environment. The design and construction of the hot cell; and the pretreatment plant exterior
will prevent water from running into the plant. The approx1mate dlmensmns of the unit are summarized

in Table 4-12.
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Pretreatment Hot Cell Containment Building Structure
The pretreatment hot cell containment building will be a concrete-walled structure fully enclosed within

the pretreatment plant. Therefore, structural requirements for the containment building will be met by the
design standards of the prefreatment plant. The demgn will ensure that the unit has sufficient structural
strength to prevent collapse or failure. The seismic requirements for the pretreatment plant are presented
in the RPP-WTP Compliance with Un;f'orm Building Code Seismic Design Requirements identified in
Supplement 1.

Pretreatment Hot Cell Containment Building Materials ‘ '

The pretréatment hot cell containment building will be constructed of steel-reinforced concrete. The
interior floor and a portion of the walls of the unit will be lined with stainless steel. The balance of the
walls will have an impervious coating. The roof of the pretreatment plant will consist of metal roofing,
roof insulation, and vapor barrier. Rainwater run-off will be collected by roof drains and drainage
systems with overflow roof drains.

Use of Incompatible Materials in the Pretreatment Hot Cell Containment Building _
A stainless steel liner will be provided for this unit. Stainless steel will be compatible with the equipment

waste that will be managed, which will include failed pumps, ulirafilters, and valves containing a minimal
amount of waste constituents. Activities in the unit will include, but not be limited to decontamination,
size reduction, and packaging the waste components into drums or waste boxes. Treatment reagents that
could cause the liner to leak, corrode, or otherwise fail will not be used within the unit.

Primary Barrier Integrity in the Pretreatment Hot Cell Containment Building
The pretreatment hot cell containment building is designed to withstand loads from the movement of

persormel, wastes, and handling equipment. The seismic design criteria identified in Supplement 1,
ensures appropriate design loads, load combinations, and structural acceptance criteria are employed at
the WTP.

Certification of Design for the- Pretreatmcnt Hot Cell Containment Building
Prior to startup of operations, a certification by a qualified registered professional engineer that the

pretreatment hot cell containment building meets the design requirements of 40 CFR 264.1101(a), (b),
and (c) will be obtained.

Operation of the Preh'eatment Hot Céll Containment Building

“Operational and maintenance controls and practices will be established and followed to ensure

containment of the waste within the pretreatment hot cell containment building as required by
40 CFR 264.1 IOI(c)(l).

Mamtenance of the Pretreatment Hot Cell Containment Building
The stainless steel lining of the unit will be constructed and maintained in a manner that will be free of

mgmﬁcant cracks, gaps, corrosion, or other deterioration. The stainless steel liner will remiain free of
corrosion or other deterioration because it is compatible with materials that will be rnanaged in the .
containment building. The failed equipment that will be managed in the containment building unit will be
compatible with stainless steel. Only decontamination chemicals that are compatible with the liner will
be used.

Measures to Prevent Tracking Wastes from the Pretreatment Hot Cell Containment Building

The pretreatment hot cell containment building is designed to isolate failed equipment from the accessible
environment and to prevent the spread of contaminated materials. Very little dust is expecied to be
generated in the unit. Personnel access to the unit, which is classified as a C5 contamination area, will be
restricted due to radiological concerns. Waste leaving the unit may or may not be enclosed within
containers. If necessary, these containers may be decontaminated in the unit prior to transportation to
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another permitted storage area. Equipment leaving the unit will be decontaminated before being released
for removal.

Control of Fugitive Dust from the Pretreatment Hot Cell Containment Bmldmg

The following measures will be used to prevent fugltlve dust from escaping the pretreatment hot cell

- containment building:

¢ A cascading air flow from areas of least to greatest potential contamination (i.e., C2 to C3 to C5)

¢ Greater negative air pressure in the unit compa:red to adjacent C2 units, to pull air mto the unit and
prevent backflow.

e Intake air through controlled air m-bleed units, with backflow prevention dampers, and air gaps
around shicld doors sized to prevent backflow

e Dual HEPA filtration of exhaust air before discharge to the atmosphere through a monitored stack

e A multiple fan extraction system desxgned to maintain negative pressure and cascadmg air flow, even
during fan maintenance and repair

Procedures in the Event of Release or Potential for Release from the Pretreatment Hot Cell Containment

Building :
The design and operation of the unit makes it very unhkely that releases will occur. The des1gn and
operational measures will minimize the generation of dust and contain it within the unit. The ventilation
system will also use negative air pressure to keep contamination from areas of lesser contamination, and
will use two-stage HEPA filtration to reduce the release of particles. The ventilation system is designed

with backup HEPA filters to provide redundant controls and to facilitate repairs or replacement.

Inspections will identify conditions that could lead to a release. Such conditions will be corrected as soon
as possible after they are identified. In the unlikely event that a release of dangerous wastes from the
containment building is detected, actions required by 40 CFR 264.1101(c)(3)(d) through (iii) willbe =
taken. Speciﬁc administrative and operating methods that will be used to satisfy this requirement will be

- developed prior to the start of operations. These methods w111 be followed to repair conditions that could

iead to a release. ‘ ‘ R

Inspections of the Pretreatment Hot Cell Containment Building
An inspection program will be established o detect conditions that could lead to a release of wastes ﬁom

the pretreatment hot cell containment building. The inspection and monitoring schedule and methods that
will be used to detect releases from the unit is included in Chapter 6.

4.2.4.2 Pretreatment Maintenance Containment Building

The pretreatment plant will have a second area that meets the definition of a containment building. The
pretreatment maintenance containment building comprises the majority of the east end of the building.
Typical waste management activities performed in this containment building include, equipment
maintenance, including decontamination, size reduction, and packaging of spent equipment. This unit

consists of the interim storage, lag storage, manipulator decontamination and repair, resin handling, waste .

packaging, tool cribs, sub-change, and filter overpack lidding rooms. The unit will include haiches to
import or export spent equipment. An overhead crane will facilitate movement of equipment and removal
or placement of the spent equipment in the waste containers. .

Pretreatment Maintenance Containment Building Design

The pretreatment maintenance containment building is designed as a completely enclosed area within the
pretreatment plant. The unit is designed to prevent the release and exposure of dangerous constituents to
the outside environment. The design and construction of the pretreatment plant exterior will prevent

water from running into the plant. The approximate dimensions of the unit are summarized in Table 4-12.
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Pretreatment Maintenance Containment Building Structure -

The pretreatment maintenance containment building will consist of several rooms within the a
concrete-walled, fully enclosed pretreatment plant. Therefore, structural requirements for the
containment building will be met by the design standards of the pretreatment plant. The design will

. ensure that the unit has sufficient structural strength to prevent collapse or failure. The seismic

requirements of the pretreatment plant are presented in the RPP-WTP Compliance with Umform Buddmg
Code Seismic Design Requirements, as identified in Supplement 1.

Pretreatment Maintenance Containment Building Materials
The pretreatment maintenance containment building will be constructed of steel-reinforced concrete. The

interior floor and portions of the walls of the unit will be lined with stainless steel. The balance of the
walls will have an impervious coating. The roof of the pretreatment plant will consist of metal roofing,
roof insulation, and a vapor barrier. Rainwater run-off will be coliected by roof drains and drainage
system with overflow roof drains.

Useof Inconmatlble Materials in the Pretreatment Maintenance Containment Building

A stainless steel liner will be provided for the unit. Stainless steel will be compatible with the equxpment
wastes that will be managed, which will include failed pumps, ultrafilters, and valves. Activities in the.
unit will be limited to decontamination, size reduction, and packaging the waste components into drums
or waste boxes. Treatment reagents that could cause the liner to leak, corrode, or otherwise fail will not
be used within the unit.

Primary Barrier Integrity in the Prefreatment Maintenance Containment Building -
The preireatment maintenance containment building is designed to withstand loads from the movement of _

personnel, wastes, and handling equipment. The seismic design criteria identified in Supplement 1,

ensures appropriate demgn loads, load combinations, and structural acceptance cn‘:ena are. empleyed at
the WTP.

Certlﬁcatmn of Design for the Pretreatment Maintenance Containment Building
Prior to startup of operations, certification by a qualified registered professional engineer that the

pretreatment maintenance containment bu;lIdmg meets the design requirements of 40 CFR 264.1101(a),

(b), and (c) will be obtalncd

Operation of the Pretreatment Maintenance Containment Building

Operational and maintenance controls and practices will be followed to ensure containment of the waste
within the pretreatment maintenance containment building as required by 40 CFR 264.1101(c) (1).

Maintenance of the Pretreatment Maintenance Containment Building '
The stainless steel lining of the unit will be constructed and maintained in a manner that will be free of

significant cracks, gaps, corrosion, or other deterioration. The stainless steel liner will remain free of
corrosion or other deterioration because it will be compatible with materials that will be managed in the
containment building, which will include failed equipment. Only deconmrmnat:lon chemicals that are -
compatible with the liner will be used.

Measures to Prevent Tracking Wastes from the Pretre_atment Maintenance Containment Building

The pretreatment maintenance containment building is designed to isolate failed equipment from the
accessible environment and to prevent the spread of contaminated materials. A dust cleanup system will
minimize the potential for dust to be tracked from the unit by hurnans or equipment. The containment
building will be classified as a C3/C5 contamination area and, therefore, personnel access will be limited,
and may be restricted due to radiological concerns. Wastes leaving the unit may be enclosed within
containers. 1f necessary, these containers will be decontaminated in the unit prior to transportation to

another permitted storage area. Equipment leaving the unit will be decontaminated before being released
for removal from the cell.
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Control of Fugitive Dust from the Pretreatment Maintenance Containment Building

The following measures will be used to prevent fugitive dust from escaping the pretreatment maintenance

'contamment building.

A cascading air flow from areas of least to greatest potential contamination (i.e., C2 10 C3 10 C5)
Greater negative air pressure in the umit compared with adjacent C2 units, to pull air into the umit and
prevent backflow

Intake air through controlled air m-b]eed units, with backflow prevention dampers and air gaps
around shield doors sized to prevent backflow -

" Dual HEPA filtration of exhaust air before discharge to the atmosphere through a monitored stack

A multiple fan extraction system designed to maintain negatxve pressure and cascading air flow, even
during fan maintenance and repair ‘

Personnel i ingress and egress through airlocks and subcha.nge rooms

Procedures in the Event of a Release or Petential Release from the Pretreatment Mainténance

Containment Building
The design and operation of the unit makes it very ‘unlikely that releases will occur. The de31gn and

operational measures that will be used will minimize the generation of dust and contain it within the unit.
The ventilation system will also use negative air pressure to keep contamination from areas of lesser
contamination and will use two-stage HEPA filtration to reduce the release of particies.

Inspections will identify conditions that could lead to arelease. Such conditions will be corrected as soon

_ as possible after they are identified. The ventilation system is designed with backup HEPA filters to

provide redundant controls and to facilitate repalrs or replacement.

In the vnlikely event that a release of dangerous wastes from the containment bu11d1ng is detected, actions
required by 40 CFR 264.1101(c)(3)(i) through (iii) will be taken. Specific administrative and operating
methods that will be used to satisfy this requlrement will be developed prior to the start of operatwns
These methods will be followed to repair condition that could lead to a release. R

- Inspections of the Pretreatment Maintenance Contamment Bl.l]ldll‘ll‘!

An inspection program will be established as required under WAC 173-303-695 to detect conditions that
could lead to the release of wastes from the preireatment maintenance containment building. The
inspection and monitoring schedule and methods that will be used to detect a release is included in
Chapter 6.

4.24.3 Pretreatment Air Filtration Containment Building

The pretreatment air filtration containment building is the third containment bmldmg within the
pretreatment plant, in the southeast portion of the pla:nt Typical waste management activities performed
in this containment building include, waste storage, size reduction, decontamination, and equipment

repair, A crane transports spent HEPA and HEME filters to a size reduction station and then places them

inside a disposal container. The disposal container is then transported via cart, through an air lock and
shield doors and to a load out area for storage pending final disposal. The containment building also
houses a hands-on crane decontamination and repair area.

Pretreatment Air Filtration Containment Building Design
The pretreatment air filtration containment building will be completely enclosed within the. pretreatment

plant, and will be designed to prevent the release and exposure of dangerous constituents to the outside
environment. The design and construction of the pretreatment plant exterior will prevent water from
running into the plant. The approximate dimensions of the contamment buﬂdmg are sumrnarlzed in
Table 4-12.
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Pretreatment Air F1111'at10n Containment Building Structure
Because the pretreatment air filtration containment building will be a concrete—walled structure fully

enclosed within the pretreatment plant, its requirements will be met by the design standards of the
pretreatment plant. The design will ensure that the unit has sufficient structural strength to prevent
collapse or failure. The seismic requirements for the pretreatment plant are presented in the RPP-WTP
Compliance with Uniform Building Code Seismic Design Requirements, contained in Supplement 1.

Pretreatment Air Filtration Containment Building Materials
The pretreatment air filtration containment building will be constructed of steel-remforced concrete. The

interior floor and a portion of the walls will be lined with a protective coating, The roof of the

‘pretreatment plant will consist of metal roofing, roof insulation, and a vapor barrier. Run-on will be

collected by roof drains and a drainage system with overflow drains.

Use of Incompatible Materials for the Pretreatment Air Filtration Containment Building

A protective coating will be provided for the containment building. The coating will be compatible with
the wastes that will be managed in the unit, which will include spent HEPA and HEME filters. Activities
in the umit will be limited to size reduction and waste packaging. Treatment reagents that could cause the
protective coating to leak, corrode, or otherwise fail will not be used within the unit.

Primary Barrier Integrity in the Pretreatment Air Filiration Containmenf Building

The pretreatment air filtration containment building will be designed to withstand loads from the
movement of personnel, wastes, and handling equipment. The seismic design criteria found in
Supplement 1, ensures appropriate design loads, load combinations, and structural acceptance criteria are
employed at the WTP, '

Certification of Design for the Pretreatment Air Filtration Containment Building
Prior to the start of operations, certification by a qualified registered professional engineer that the

pretreatment air filtration containment building meets the design requirements of 40 CFR 264.1101(a) and
{c) will be obtained. The requirements of 40 CFR 264.1101(b) do not apply to this design because waste

_containing liquids will not be managed in the unit and waste will not be treated with liquids.

Operation of the Pretreatment Air Filiration Containment Buﬂding

Operational and maintenance controls and practices will be established to ensure containment of the waste
within the pretreatment air filtration containment building, as required by 40 CFR 264.1101(c)(1).

Maintenance of the Pretreatment Air Filiration Containment Building
The protectively-coated concrete floor and walls of the unit will be constructed and maintained in a

manner that will be free of significant cracks, gaps, corrosion, or other deterioration. The protective
coating will be compatible with materials that will be managed in the containment building, which will
include spent HEPA and HEME filters. No decontamination chemicals that are incompatible with the
coated concrete will be used.

Measures to Prevent Tracking Wastes fron the Prefreatment Air Filtration Containment Building
The pretreatment air filiration containment building is designed to manage spent HEPA and HEME

filters. Conducting these activities in a C5 zone will prevent the spread of contaminated materials. _
Restricted personnel access and controlled movement of equipment into and out of the unit will decrease
the possibility that waste will be tracked from the unit.

Personnel access to the pretreatment plant air filtration containment building, which is classified as a C5.

. contamination area, will be restricied due to radiological concerns. Access to the unit will be allowed

only under limited circumstances, thereby limiting the potential for contactmg the waste and tracking it
from the unit.
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Control of Fugitive Dust from the Pretreatment Air Filtration Containment Building

The following measures will be used to prevent fugitive dust from escaping the pretreatment air filtration
containment building unit:

* A cascading air flow from areas of least to greatest potential cbntanﬁnatien (i.e., C2t0 C3 t0 C5)

*  Greater negative air pressure in the unit, compared with adjacent C2 units, to pull air into the unit
and prevent backflow :

* Intake air through controlled air in-bleed units, with backflow preventxon dampers, and air gaps
around shield doors sized to prevent backflow

*.  Dual HEPA filtration of exhaust air before discharge to the atmosphere through a monitored stack

* A multiplé fan extraction system designed to maintain negative pressure, and cascading air flow,
even during fan maintenance and repair

*  Personnel ingress and egress through airlocks and subchange rooms

Procedures in the Event of Release or Potential for Release from the Pretreatment Air Filtration
Containment Building

Conditions that could lead to a release from the Pretreatment air filtration containment building will be
corrected as soon as possible after they are identified. The ventilation system and airlocks, the most
likely sources of potential releases w111 be des1gned with backup HEPA filters to facilitate repairs and
replacement .

In the unlikely event of a release of dangerous wastes from the containment building, actions required by
40 CFR 264.1101(c)(3)(i) through (iii) will be taken. Specific administrative and operating methods that
will be used to satisfy this requirement will be developed prior to the start of operations._

Inspections of the Pretreatment Adr Filtration Containment Building
An inspection program will be established to detect conditions that could lead to a release of wastes from
the Pretreatment air filtration containment building. The inspection and monitoring schedule, and

* “methods that will be used to detect releases ﬁ_'om the unit, are included in Chapter 6.

4244 LAW LSM Gallery Containment Building

There will be three containment buildings in the LAW vitrification plant. . The first is the LAW. locally
shielded melter (LSM) gallery containment building, which will house the three LAW melters. The
melters are designed to include a roller or wheel assembly that will be used to move the melters in and out
of the containment building. Qut-of-service melters will be disconnected from the off-gas system, feed
lines, electrical lines, and instrumentation. Open ports will be sealed. The sealed exterior of the melter
will be decontaminated, if needed, prior to removal from the containment building. Out-of-service
melters will be transported out of the unit to melter storage area 1 or 2. '

. LAWLSM Gallerv Containment Building Desi Sign

The LAW L.SM gallery containment building will be completely enclosed within the LAW vitrification
plant. The unit will be designed to prevent the release and exposure of dangerous constituents to the -
outside environment. The design and construction of the LAW vitrification plant exterior will prevent

water from running into the plant. The approximate dimensions of the unit are summarized in Table 4-12.

The melter feed slurry will be introduced to the LAW melters through single walled stainless steel feed
lines. The feed lines will be provided with bulges that will function as secondary containment. A low
point within the bulge will be incorporated into the design to allow drainage to a sump located in the
adjacent process room.
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The only other sources of liquids that will be present in the cave are the waterline to the two film cooler

~ pipe washout spray rings, and the melter water jacket and connecting piping. These clean water lines will

be instrumented to detect leaks automatically, A rupture of either water line or a waste feed line would be
an abnormal event and the liquid would be contained within the outer melter shield box and corrective

" measures would be initiated. Corrective action would start with closure of the supply line and draining of

remaining water outside the melter shield box, and could require feed cutoff and melter idling or shut
down. The amount of water that could be released into the containment building would be unlikely to
exceed a few gallons, which would rapidly evaporate into the ambient air due to the high temperature in
the ¢ave under normal operating conditions.

LAW I.SM Gallery Containment Building Structure
The LAW LSM gallery containment building will be a concrete-walled structure fully enclosed w1ﬂ'nn the

LAW vitrification plant. Therefore, structural requirements for the containment building will be met by -
the design standards of the LAW vitrification plant. The design will ensure that the unit has sufficient
structural strength to prevent collapse or failure. The seismic requirements for the LAW vitrification
plant are presented in the RPP-WIP Compliance with Uniform Building Code Seismic Design '
Requirements, found in Supplement 1. Within the containment building will be partitions between the
LSMs.

LAW ILSM Gallm Containment Building Materials
The LAW LSM gallery containment building will be constructed of steel-reinforced concrete. The

interior floor and the walls of the unit will be covered with a protective coating. The roof of the LAW -
vitrification plant will consist of metal roofing, roof insulation, and a vapor barrier. Ramwater Tun-on
will be coilected by roof drains and a drama-ge system with overflow drains.

Use of Incomnatlble Materials for 1the LAW LSM Gallery Contamment‘ Building

A protective coating will be applied to the concrete floor and walls of the unit. The coating will be
compatible with the wastes that will be managed in the containment building. ‘The wastes to be managed
will include LAW LSM melters and consumables, which may be metallic parts and failed equipment.
Very little or no glass waste is expected to be present on the exterior of the LSM, due to the design of the
melter. Reagents that could cause the liner to leak, corrode, or otherwise fail will not be used within the
unit.

Primary Barrier Integ;_ntv in the LAW LSM Gallery Containment Building

The LAW LSM gallery containment building will be designed to withstand loads ﬁ'orn the movement of
personnel, wastes, and handling equipment. The seismic design criteria found in Supplement 1, ensures
appropriate design loads, load combinations, and structural acceptance criteria are employed at the WTP.,

Certification of Design for the LAW LSM Gallery Containment Buyilding
Prior to the start of operations, certification by a qualified registered professional engmeer that the LAW

LSM gallery containment building meets the design requirements of 40 CFR 264. 1101(a), (b), and {c).
will be obtained.

Operation of the LAW LSM Gallery Containment Building ,
Operational and mainténance controls and practices will be established and followed to ensure
containment of the waste within the LAW LSM gallery containment building, as required by
40 CFR 264 1101(c)(1). Activities in the building w111 be remotely-conducted.

Maintenance of the LAW 1.SM Gallery Containment Building _

The protectively-coated conerete floor of the containment building will be constructed and maintained in
a manner that will be free of significant cracks, gaps, corrosion, or other deterioration. The concrete and
protective coating will be free of corrosion or other deterioration because it will be compatible with -
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materials that will be managed in the contamment building, including the glass waste and containerized or
uncontainerized waste and equipment.

Measures to Prevent Tracking Wastes from the LAW LSM Gallery Containment Building

The unit is designed to manage LAW melters. The melters will be disconnected from systems when
determined to be waste. The ports where the melter was attached to systems will be sealed and glass
waste will be contained within the melter. This design will prevent waste from entering the containment
building and thus from being tracked from the unit,

Personnel access will be limited due to radiological concems. Access will be required only for
non-routine events such as when melters are determined to be waste, once every four to five years, or
when equipment must be dismantled. The unit will be classified as a C3 contamination area, which
allows only limited personnel access. Dry decontamination methods using cloth will be used.

Confrol of Fugi tive Dust from the LAW LSM Gallery Containment Building
Operational controls and the LAW vitrification plant ventilation system will be used to control fugitive

dust emissions from the unit to meet the requirements of 40 CFR 264.11101(c)(1)(iv). The following
measures will be l;sed to prevent dust from escaping the LAW LSM gallery containment building:

* A cascading air flow from areas of least to greatest potential contarnination (i.e., C2 to C3‘ to C5)

*  Greater negative air pressure in the unit compared to adjacent C2 units, to pulI air into the unit and
prevent backflow

~ *  Intake air through controlled air in-bleed units, with backflow preventlon dampers, and air gaps

around shield doors sized to prevent backflow
*  Dual HEPA-filtration of exhaust air before discharge to the atmosphere through a monitored stack

e A multiple fan extraction system, designed to maintain negative pressure and cascading air flow,

-even during fan maintenance and repair
* Personnel ingress and egress through airlocks and subchange rooms

Procedures in.the Eveﬁt of Release or Potential .‘for Release from the LAW LSM Gallery Containment

Building

Conditions that could lead to a release from the LAW LSM gallery containment building will be corrected
as soon as possible after they are identified. The ventilation system and airlocks, the most likely sources
of potential releases, are designed with two stages of HEPA filters, with backup HEPA ﬁlters to facilitate

repairs and replacement

In the unlikely event of a release of dangerous wastes from the containment building, actions required by
40 CFR 264.1101(c)(3)(i) through (iii) will be taken. Speclﬁc administrative and operating methods that
will be used to satisfy this requirement will be developed prior to the start of operations. The methods
will be followed to repair conditions that could lead to a release.

Inspections of the LAW I.SM Gallery Containment Building

An inspection program will be established to detect conditions that could lead to release of wastes from
the LAW LSM gallery containment building. The inspection and monitoring schedule and methods that
will be used to detect releases from the unit are included in Chapter 6. '

4.24.5 ILAW Container-Finishing Line Containment Building

The ILAW containment building will be located in the LAW vitrification plant. It will be used for
managing ILAW containers that have cooled sufficiently to be closed and prepared for finishing. Typical
waste management activities perfromed in this containment buildign include, storage of uncontainerized
waste, and decontamination. An ILAW container is transported from an inert filling room to a lidding
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room, to a decontamination room, and finally to a swab and monitor room, to 2 fixative application room
as necessary, and then out of the containment building. This sequence of rooms is considered a finishing
1ine. There are two finishing lines within the ILAW container finishing line containment building.

TLAW Container-Finishing Contamment Building Des1gg
The ILAW container-finishing containment building will be completely enclosed within the

LAW wtnﬁcatlon plant. It will be designed to prevent the release and exposure of dangerous constituents_
to the outside environment. The design and construction of the LAW vitrification plant exterior will
prevent water from running mto the plant. The approxunate dimensions of the unit are summarized in
Table 4-12.

O.AW Container-Finishing Containment Building Structure _

Because the ILAW container-finishing containment building will be a concrete-walled structure fully
enclosed within the LAW vitrification plant, its structural requirements will be met by the design-
standards of the LAW vitrification plant. The design will ensure that the unit has sufficient structural
strength to prevent collapse or failure. The seismic requirements for the LAW vitrification plant are
presented in the RPP-WTP Compliance with Uniform Building Code Seéismic Design Requzrements found
in SuppIemeut 1.

ILAW Container-Finishing Containment Building Materials
The ILAW container-finishing containment building will be constructed of steel-remforced concrete. The

primary barrier of the inert filling rooms, lid sealing rooms, and swab and monitor rooms is the concrete
structure of the unit. The interior floor and a portion of the walls of the decontamination rooms will be
lined with a protective coating, :

The roof of the LAW vitrification plant will consist of metal roofing, roof insulation, and a vapor barrier.
Roof drains and drainage system with overflow drains will collect run-on.

Use of Incompatible Materials for the ILAW Container-Finishing Containment Building
The primary barrier will have a protective coating. This coating will be compatible with the waste

managed in the unit. The waste to be managed includes vitrified waste glass within the stainless steel
contaimers. This coating will be present in the two inert fill rooms, the ﬁxaﬁve application room, and the
two swab and monitor rooms.

A protective coating will be present in the decontamination rooms. The coating will be compatible with
the wastes that will be managed, which will include filled ILAW containers. No glass waste is expected
to be present on the exterior of the containers, due to the design of the melter pour stations. The interior
is the only portion of the container that will be exposed to the glass waste.- Additionally, the removal of
glass will oceur in the inert fill rooms. Carbon dioxide pellets, also compatible with the stamless steel,
will be used to remove contamination from the container surface. :

Reagents that could cause the liner to leak, corrode, or otherwise fail will not be used within the unit.

Barrier Inte in the ILAW Container-Finishing Containment Building |

The ILAW containment building will be designed to withstand loads from the movement of personnel,
wastes, and handling equipment. The seismic design criteria found in Supplement 1, ensures appropriate
design loads, load combinations, and structural acceptance criteria are employed at the WTP.

Certiﬁcation of Design for the ]LAWContainer-Finishing Containment Building
Prior to start of operations, certification by a qualified registered professional engineer that the ILAW

containment building meets the design requirements of 40 CFR 264.1101(a) and (¢} will be obtained.
The requirements of 40 CFR 264.1101(b) do not apply to this design because the waste managed in the
unit will not contain free liquids and free liquids will not be used to treat the waste. -
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Operation of the ILAW Container-Finishing Containment Building =~ ‘ —
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within the ILAW containment building, as required by 40 CFR 264.1101(c)(1). Activities in the building
will be remotely conducted.

Maintenance of the ILAW Container-Finishing Containment Building
The protectively-coated concrete floor and walls of the of the containment building will be constricted

and maintained in a manner that will be free of significant cracks, gaps, corrosion, or other deterioration.
The coated concrete will be free of corrosion or other deterioration because it will be compatible with
materials that will be managed in the containment building, which will include glass waste and
containerized waste and equipment. '

The protective coating in the decontamination rooms will be constructed and maintained in a manner that
will be free of significant cracks, gaps, corrosion, or other deterioration. The coating will remain free of
corrosion or other deterioration because it will be compatible with materials that will be managed in the
containment building, which will include failed equipment. Wastes managed in the containment building
will not be stacked.

Measures to Prevent Tracking Wastes from the ILAW Container-Finishing Containment Building

The ILAW containment building is designed to sample, seal, and decontaminate the filled ILAW
containers. Conducting these activities in a C3 zone prevents the spread of contaminated materials from
the unit as air flow is managed in the LAW vitrification plant ventilation system. The containment
building is under negative pressure, so no air flow through doors or other openings occurs. Air flow
through this containment building goes to a C5 air system, which passes through HEPA filters before
exiting the plant stack.

A vacuum cleanup system, located in the two inert fill rooms, is expected to be infrequently used to k\\_ Y.
collect dust from the inert filling activities, and thereby minimize the potential for dust to be tracked from

the unit. The dust will be disposed of as secondary waste. Additionally, personnel access to the

containment building, which is classified as a C3 contamination area, will be limited due to radiological

concerns. Access to the unit will be allowed only under limited circumstances, reducing the potential for

contacting the waste and tracking it from the unit.

Control of Fugitive Dust from the ILAW Container-Finishing Containment Building
The following measures will be used to prevent fugitive dust from escaping the containment building:

A HEPA-filtered vacuum system will be dedicated to each decontamination room to collect debris
* A cascading air flow from areas of least to greatest potential contamination (i.e., C2 to C3 to C5)

*  Greater negative air pressure in the unit, compared to adjacent C2 units, to pull air into the unit and
prevent backflow

*  Intake air through controlled air in-bleed units, with backflow prevenhon dampers, and air gaps
around shield doors sized to prevent backflow

¢ Safety interlocks to shut down C3 extraction fans to prevent backflow if the C5 system shuts down
*  Dual HEPA filiration of exhaust air before discharge to the atmosphere through a monitored stack

* A multiple fan extraction system, deszgned to maintain negatwe pressure and cascadmg air flow,
even during fan maintenance and repair’

*  Personnel ingress and egress through airlocks and subchange rooms
w
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Procedures in the Event of Release or Potential for Release from the ILAW Container-Finishing
Containment Building

Conditions that could lead to a release from the ILAW containment building will be corrected as soon as
possible after they are 1dent1ﬁed The ventilation system and airlocks, the most likely sources of potential
releases, will mcorporate two stages of HEPA filters, with backup HEPA filters to facilitate repan's and
replacement.

In the unlikely event of a release of dangerous wastes from the containment building, actions required by
40 CFR 264.1101(c)(3)(3) through (iii) will be taken. Specific administrative and operating methods to
satisfy this requirement will be developed prior to the start of operations. The methods will be followed
to repair conditions that could lead to a release :

Inspections of the ILAW Contamer-F1msh1ng Containment Building

An inspection program will be established to detect conditions that could lead to a release of wastes from
the TLAW container-finishing containment building. The inspection and monitoring schedule and
methods that will be used to detect teleases from the unit are included in Chapter 6.

4246 LAW Vltnﬂcatmn Plant C3 Workshop Containment Building
The LAW vitrification plant C3 workshop containment building will be located in the northwestern

- portion of the LAW vitrification plant. Typical waste management activities performed in this

containment building include, decontamination, size reduction and packaging of spent equipment. Simple
decontamination of components will be performed to aliow contact handling. Waste streams generated
within the workshop will be volume reduced as necessary by means of disassembly or other

suitable means to fit standard packaging such as drums and/or small boxes.

LAW Vitrification Plant C3 Workshop Containment Building Design

The LAW vitrification plant C3 workshop containment building will be designed as a completely
enclosed area within the LAW vitrification plant. It is designed to prevent the release of dangerous
constituents and their exposure to the outside environment. The design and construction of the LAW
vitrification plant exterior will prevent water from running into the plant. The approximate dlmensmns of
the unit are summarized in Table 4-12.

LAW- Vitrification Plant CS Workshop Containment Buﬂdiﬂg Structure
The LAW vitrification plant C3 workshop-containment building will be a concrete-walled structure fully

‘enclosed within the LAW vitrification plant. Therefore, structural requirements for the containment

building will be met by the design standards of the LAW vitrification plant. The design will ensure that -
the unit has sufficient structural strength to prevent collapse or failure. The seismic requirements for the
LAW vitrification plant are presented in the RPP-WTP Compliance with Umfarm Buzldmg Code Seismic
Design Requirements, as found in Supplement 1.

LAW Vitrification Plant C3 Workshop Containment Building Materials

The LAW vitrification plant C3 workshop containment building will be constructed of steel-reinforced
concrete.. The interior floor and a portion of the walls of the unit will be lined with a protective coating.
The roof of the LAW vitrification plant will consist of metal roofing, roof insulation, and vapor barrier.
Rainwater run-off will be collected by roof drains and drainage systems with overflow roof drains. .

Use of Incompatible Materials in the LAW Vitrification Plant C3 Workshop Containmment Building

A protective coating will be provided for the floor of this unit. The protective coating will be compatible
with the wastes that will be managed. Activities in the unit will be limited to decontamination, size
reduction, and packaging the waste components into drums or waste boxes. Treatment reagents that
could cause the liner or coating to leak, corrode, or otherwise fail will not be used within the unit. -
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Primary Barrier Integrity in the LAW Vitrification Plant C3 Workshop Containment Building ' L
The LAW vitrification plant C3 workshop containment building will be deSIgned to withstand loads from 7
the movement of personnel, wastes, and handling equipment. The seismic design criteria found in - S
Supplement 1, ensures appropriate des1gn loads load combinations, and structural acceptance criteria are

employed at the WTP,

Certification of Design for the I AW Vitrification Plant C3 Workshop Containment Buﬂdmg

Prior to startup of operations, a certification by a qualified registered professional engineer that the LAW
vitrification plant C3 workshop containment building meets the design reqmrements of
40 CFR 264.1101(a), (b), and (c) will be obtained.

Qperation of the LAW Vitrification Plant C3 Workshop Containment Building

Operational and maintenance controls and practices will be established and followed to ensure
containment of the wastes within the LAW v1tr1ﬁcat10n plant C3 cortainment building unit as required by
40 CFR 264.1101{c)(1).

Maintenance of t_he LAW Vitrification Plant C3 Workshop Containment Building

The protective coating of the unit will be constructed and maintained in a manner that will be free of
significant cracks, gaps, corrosion, or other deterioration. The protective coating will remain free of
corrosion or other deterioration because it is compatible with materials that will be managed in the
contamment building. The failed equipment that will be managed in the containment building unit will be
compatible with stainless steel or the protective coating. Only decotitamination chetmcals that are
compatible with the liner or coating will be used. :

Measures to Prevent Tracking Wastes from the LAW V]trlﬁcaﬁon Plant C3 Workshop Contamment

Building e
The LAW vitrification plant C3 workshop containment bulldmg will be designed to isolate failed - : // _
equipment from the accessible environment and to prevent the spread of contaminated materials. Very o
litfle dust is expected to be: generated in the unit. :

Personnel access to the containment building will be limited due to radiological concerns. It wilibe -
classified as a C3 contamination area, which allows only limited access by personnel. Wastes leaving the
unit will be enclosed within containers. If necessary, these containers will be decontaminated in the unit
and subjected to radiological survey prior to release and transportation to another permitted storage area.
Equipment leaving the unit will be decontaminated, when neeessary before being released for removal
from the cells.

Control of Fugitive Dust from the LAW Vitrification Plant C3 Workshop Containment Building
The following measures will be used to prevent fugitive dust from escaping the LAW vitrification plant
C3 workshop containment bmldmg '

* A cascading air flow from areas of least to greatest potent:lal contamination (that is, C2 to C3 to C5)

+ Intake air through controlled air in-bleed units, with backflow prevention dampers, and air gaps
around shield doors sized to prevent backflow

»  HEPA filtration of exhaust air before dlscharge to the atmosphere through a monitored stack

¢ A multiple fan extraction system designed to maintain negative pressure and cascading air flow, even
during fan maintenance and repair :

Procedures in the Event of Release er Potential for Release from the LAW Vitrification Plant C3

Workshop Containment Building .
The design and operation of the unit makes it very unlikely that releases will occur, The design and

operational measures will minimize the generation of dust and contain it within the unit. The ventilation
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“system will also use negative air pressure to keep contamination from areas of lesser contamination, and

will use two-stage HEPA filtration to reduce the release of particles. The ventilation system is designed
with backup HEPA filters to prov1de redundant controls and to facilitate repairs or replacement.

Tnspections will identify conditions that could lead to a release. S uch conditions will be corrected as soon
as possible after they are identified. In the unlikely event that a release of dangerous wastes from the
containment building is detected, actions required by 40 CFR 264.1101(c)(3)(i) through (i) will be
taken. Specific administrative and operating methods that will be used to satisfy this requirement will be
developed prior to the start of operations. These methods will be followed to repair conditions that could
lead to a release.

Inspections of the LAW Vitrification Plant C3 Workshop Containment Building

An inspection program will be established to detect conditions that could lead to a release of wastes from
the LAW vitrification plant C3 workshop containment building. The inspection and monitoring schedule
and methods that will be used to detect releases from the unit is included in Chapter 6. '

42.4.7 HLW Melter 1 and 2 Containment Buildings

There are six containment buildings located within the HLW vitrification plant. The HLW melter 1 and 2 |
containment buildings are located in the central portion of the HLW vitrification plant. The containment
buildings will be comprised of the HLW melter caves and the C3/C5 airlocks.

Typical waste management activities performed in these containment buildings include, the dismantling
and packaging of spent consumables, and decontamination. The types of spent consumables will include
waste recirculators, lid heaters, and thermocouples. When spent consumables are ready for change-out,
they will be placed on a consumable storage rack while awaiting size reduction. The consumables will be
reduced in size by dismantling or cutting the spent equipment, or both. This process willbe -
remotely-conducted on tables in the containment building. The spent consumables will be placed in
baskets and lowered into containers in a transfer turmel that passes.under the HLW melter 1 and 2
containment buildings. The airlock cells will be used for packing or unpackmg melters or their
components .

In case of a HLW melter failure, the melter will be evaluated for meeting the receiving TSD waste
acceptance criteria, particularly in terms of the radiological contamination in the HLW glass residue

present in the melter, before it is placed in an overpack.

Located within the melter caves will be the HLW melter; the submerged bed scrubber, which will
function as part of the melter off-gas system; the feed preparation tank; and the feed tank. These tank

“systems will have primary and secondary containment, and are addressed Section 4.2.2. Therefore, there

is no need for secondary containment within the confainment building, as the tank systems meet the
requirements WAC 173-303-640.

HEW Melter 1 and 2 Containment Building Design

The HLW melter containment buildings are completely enclosed within the HLW vitrification plant

Each unit will comprise the HLW melter cave and the overpack C3/C5 airlock cell. Each unit is designed
to prevent the release of dangerous constituents and exposure to the outside environment. The design and
construction of the HLW vitrification plant exterior will prevent water from running into the plant.

The only other sources of liquids that will be present in the caves is the water line to the two film cooler

pipe washout spray rings, and the melter water jacket and connecting piping. These clean water lines will
be instrumented to detect leaks automatically. A rupture of either watér line would be an abnormal event
and would require corrective measures. Corrective action would start with closure of the supply line and

draining of remaining water outside the caves, and could require feed cutoff and melter idling or shut

‘down. The amount of water that could be released in the containment building would be unlikely to

Attachment 51-4-114



thhonthth B b b b D B Db b b G LWL WL wwww R
BN OO N AR RSN SNSRI aM RO RSN YR REBRNRE s aoERDC

-~

WA7890008967, Attachment 51
River Protection Pro; ect Waste Treatment Plant
04/04

exceed a few gallons, which would rapidly evaporate into the ambient air due to the high temperature in .
the caves under nomlal operating conditions.

The containment building design requirements of 40 CFR 264.1101(b) do not apply becéuse the liquid
wastes managed in the HLW melter containment building are addressed under tank systems
(see Section 4.2.2).

HLW Melter 1 and 2 Contamment Building Structure
The HLW melter 1 and 2 containment buildings will be a fully enclosed, concrete-walled structure within

the HLW vitrification plant. Therefore, its structural requirements will be met by the design standards of
the HLW vitrification plant. The design will ensure that the unit has sufficient structural strength to
prevent collapse or failure. The seismic requirements for the HLW vitrification plant are found in the
RPP-WTP Compliance with Uniform Building Code Seismic Des:gn Reqmrements found in

Suppiement 1. ,

HILW Melter 1 and 2 Containment Buﬂdlll,‘.’. Materials

‘The HLW melter 1 and 2 containment building will be consiructed of steel-reinforced concrete. The

interior floor and a portion of the walls of the unit will be lined with stainless steel. The height of the
lining is summarized in Tabie 4-11.

~ The roof of the HLW vitrification plant will consist of metal roofing, roof insutation, and a vapor barrier.

Run-off will be collected by roof drains and a drainage system with overflow roof drains.

Use of Incompatible Materials for the HLW Melter I and 2 Containment Buildings

A stainless steel liner will be provided for the containment buildings. The stainless steel will be
compatible with the wastes that will be managed, which will include failed melters and consumables,
including air spargers, metallic parts and refractory bricks. Treatment reagents that could cause the liner
to leak, corrode, or other\mse fail will not be used within the unit.

Primary Barrier Integrity in the HL.W Melter 1 and 2 Containment Buildings

The HLW melter 1 and 2 containment buildings are designed to withstand loads from the movement of
personnel, wastes, and handling equipment. The seismic design criteria found in Supplement 1, ensures
appropriate design loads, load combinations, and structural acceptance criteria are employed at the WTP, -

Certification of Design for the HLW Melter 1 and 2 Containment Bmldmgs

Prior to the start of operations, certification by a qualified registered professional engineer that the HLW
melter containment building meets the design requirements of 40 CFR 264.1101(a) and {(c) will be
obtained. The requirements of 40 CFR 264.1101(b) do not apply to this design because liquid wastes
present in the containment building will be managed in tank systems with secondary containment
systems, as presented in Section 4.2.2.

Operation of the HL.W Melter 1 and 2 Containment Buildings

Operational and maintenance controls and practices will be established and followed to ensure
containment of the wastes within the HLW melter contamment building, as required by

40 CFR 264.1101(c)(1).

Maintenance of the HLW Melter 1 and 2 Containment Buiidings

The stainless steel lining of the containment building will be constructed and mamtamed in a manner that
will be free of significant cracks, gaps, corrosion, or other deterioration. The liner will be welded at each
seam. The stainless steel liner will be free of corrosion or other deterioration because it will be
compatible with materials that will be managed in the containment building, which will include failed

‘melters and spent equipment. Only deconta:mnatlon chemicals that are compatible with the liner will be -

used.
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Wastes managed in the containment building will not be stacked. In general, waste will be pla(_:ed -
containers and removed from the containment building.

Measures to Prevent Tracking Wastes from the HLW Melter ! and 2 Containment Building
The HL'W melter containment building design and operating methods include several measures that will

prevent wastes from being tracked from the unit. Measures that will be implemented include:

. I..umtmg the movement of personnel and material from the unit
Using interlocked shield doors to prevent the inadvertent spread of contamination
*  Decontamination of materials or containers before they are released from the unit

Personnel access to the HLW melter caves, which are classified as a C5 contamination area, willbe .
restricted due to radiological concerns. Personnel operating in melter cave C3/C5 airlocks will not be in
contact with failed meliers because they will be encased in overpack containers

Export of equipment from the melter caves will be kept to 2 minimum by performing in-cave maintenance
to the maximum extent possible. The design of the cave and equipment includes master-slave
manipulators, special tools, and a tool import port that will enable maintenance operations to be
conducted remotely without removing the equipment from the cave. When equipment must be removed
for hands-on maintenance, it will be transferred through shield doors into the crane decontamination area
(C3/C5) above the C3/C5 airlock. The C3/C5 doors will be interlocked with shield doors to the adjacent
maintenance room, to prevent radiological shine and the spread of contamination. The equipment will be
transferred to the maintenance room only after it has been decontaminated.

Spent consumables and wastes will be size-reduced in the cave and exported to drums through an air lock,
which is designed to provide containment of contamination between the C5 melter cave and the C3 drum
transfer tunnel. Export of failed melters will be controlled to prevent the spread of contamination.
Melters will be transferred into overpack contamers that are docked with the shield doors to the C3/C5
airlock. _ -

Control of Fug;‘nve Dust from the HLW Melter 1 and 2 Containment Buildings _
Operational controls and the HL.W vitrification plant ventilation system will be used to control fugitive
dust emissions from the unit to meet the requirements of 40 CFR 264.11101(c)(1)(iv). The following
measures will be used to prevent dust from escaping the HLW melter 1 and 2 containment buildings:

* A cascading air flow from areas of least to greatest potential contamination (1' €., C2to C3 to C5)

*  Greater negative air pressure in the unit, compared with adjacent C3 units, to pull air into the unit
and prevent backflow

s Intake air through controlled air in-bleed units, with backflow prevention dampers

*  Dual HEPA filiration of exhaust air before discharge to the atmosphere through a monitored stack

* A multiple fan extraction system, designed to maintain negative pressure and cascadmg air flow,
even during fan maintenance and repair

*  Personnel ingress and egress through airlocks and subchange rooms

Procedures in the Event of Release or Potential for Release frcm the HIL' W Melter 1 and 2 Containment
Buildings

Conditions that could lead to a release from the HLW melter I and 2 containment bulldm,gs will be
corrected as soon as possﬂalc after they are identified. The ventilation system and airlocks, the most

likely sources of potentlal releases, are designed with backup HEPA filters to facilitate repairs and
replacement.
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In the unlikely event of a release of dangerous wastes from either containment building, actions required
by 40 CFR 264.1101(c)(3)(i) through (iii) will be taken. Specific administrative and operating methods to
satisfy this requirement will be developed prior to the start of operations.

Inspections of the HILW Melter 1 and 2 Containment Buildings
An inspection program will be established, as required under WAC 173-303-695, to detect conditions that

could lead to the release of wastes from the HLW melter 1 and 2 containment buildings. The inspection -
and monitering schedule and methods that will be used to detect a release fromm the unit are included in
Chapter 6. :

4.2.4.8 IHLW Container Weld Containment Building

The IHLW container weld containment building will be located in the southern portion of the HLW
vitrification plant. Typical waste management activities performed within this containment building *
include the storage of uncontainerized waste. Located within the containment building will be two
cooling and buffer storage areas and two container welding and rework stations. IHL'W containers, which
have cooled enough to leave the miscellancous unit pour areas, will be transported to the IHLW container
weld containment building by means of an overhead crane. The IHLW glass waste will continue to cool
in the buffer storage areas. When adequately cooled, containers will be moved fo one of the two weld and
rework cells, where the temporary lid that had been placed on the container will be removed and the
permanent lid will be welded onto the container. The IHLW container will then be transported to the
IHLW.container decontamination containment building. Container management practices are discussed
in Section 4.2.1. '

IHLW Container Weld Containment Building Design
The container weld containment building will be completely enclosed w1t1nn the HL' W wtnﬁcatiun plant.

The design and construction of the HLW vitrification plant exterior will prevent water from running into
the plant. The unit is designed to prevent the release and exposure of dangerous constituents to the
outside environment. Its approximate dimensions are summarized in Table 4-12.

IHL W Container Weld Containment Building Structure

Because the container weld containment building will be a concrete-walled structure fully enclosed w1thm

“the HLW vitrification plant, its structural requirements will be met by the design standards of the

HLW vitrification plant. The design will ensure that the unit has sufficient structural strength to prevent
collapse or failure. The seismic requirements for the structure are addressed in the RPP-WTP Compliance
with Uniform Building Code Seismic Design Requirements, found in Supplement 1.

[HLW Container Weld Containment Building Unit Materials

The container weld containment building will be constructed of steel-reinforced concrete. The interior

floor and a portion of the walls of the unit will be lined with stainless steel. The height of the lining will
be determined as design progresses. The roof of the HLW vitrification plant will be metal. Run-off will
be collected by roof drains and a drainage systern with overflow roof drains.

Use of Incompatible Materials for the TEILW Container Weld Containment Building

A stainless steel liner will be provided for the containment building which will be compatible with the
IHLW steel containers that will be managed. Treatment reagents that could cause the liner to leak,
corrode, or otherwise fail will not be used in the unit.

Primary Barrier Integrity in the IHL W Container Weld Containment Building
The HLW vitrification plant is designed to withstand loads from the movement of personnel, wastes, and
handling equipment. The seismic design criteria found in Supplement 1, ensures appropriate design

- loads, load combinations, and structural acceptance criteria are employed at the WTP.
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Certification of Design for the ITHL.W Container Weld Containment Building

Prior to the start of operations, certification by a qualified registered professional engineer that the THLW
container weld containment building meets the design requirements of 40 CFR 264.1101(a) and (c) will
be obtained. The requirements of 40 CFR 264.1101(b) do not apply to this design because waste
containing free liquid wastes will not be managed in the containment buﬂdmg and the waste will not be
treated with free liquids.

Operation of the IHL. W Container Weld Containment Building

Operational and maintenance controls and practices will be established to ensure containment of the
wastes within the IHLW container weld containment building, as required by 40 CFR 264.1101(c)(1).

Maintenance of the THL W .Con'tainer Weld Containment Building ‘
The stainless steel lining of the containment building will be constructed and maintained in a manner that

will be free of significant cracks, gaps, corrosion, or other deterioration. The stainless steel liner will be
welded at each seam, and will be free of corrosion or other deterioration because it will be compatible
with materials that will be managed in the containment building, including the stainless steel containers.
Only decontamination chemicals that are compatible with the liner will be used. ‘

Wastes that will be managed in the containment building will not be stacked higher than unit wall,
however, wastes are not anticipated to be stacked.

Measures to Prevent Tracking Wastes from the THLW Container Weld Containment Building
The IHLW container weld containment building i is designed to storc cooling THLW glass waste containers
and weld the lids onto the containers.

The outside of the container will be inspected to see whether glass is present on the container. If glass is
found, it will be removed using a needle gun or other mechanical method. The glass shards will be
collected for disposal in a shop-type vacuum and disposed of as a secondary waste. The containment
building will be classified as a C5 contamination area, and therefore personnel access will be limited due
to radlologlcal concerns. Wastes leaving the unit will be within containers.

Control of Fugitiv_e Dust from the IHLW Container Weld Containment Building '
Operational controls and the HLW vitrification plant ventilation system will be used to control fugitive
dust emissions from the unit to meet the requirements of 40 CFR 264.11101{c)}(1}(iv). The following
measures will be used to prevent dust from escaping the THLW container weld containment building:

* A cascading air flow from areas of least to greatest potential contamination (i.e., C2 to C3 to C5)

*  Greater negative air pressure in the unit compared with adJ acent C3 umts to pull air into the unit and
prevent backflow -

« Intake air through controlled air in-bleed units, with backflow prevention dampe’rs
*  Dual HEPA filiration of exhaust air before discharge to the atmosphere through a monitored stack

* A multiple fan extraction system, des1gned 0 maintain negative pressure and cascading air ﬂow,
even during fan maintenance and repair

*  Personnel ingress and egress through azrlocks and subchange Tooms

Procedures in the Event of ReIease or Potential for Release from the THLW Contamer Weld Contamment
Building

Conchtlons that could lead to a release from the IHLW container weld containment bmidmg willbe
corrected as soon as possible after they are identified. The ventilation system, as the most likely source of
potential releases, is designed with backup HEPA filters to facilitate repairs and replacement.
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In the unlikely event of a release of dangerous wastes from the containment building, actions required by
40 CFR 264.1101(c)(3)(1) through (iii) will be taken. Specific administrative and operatmg methods to
satisfy this requirement will be developed pnor to the start of operations.

Inspections of the ]I-ILW Container Weld Containment Building
An inspection program will be established as required under WAC 173-303-695 to deﬁect conditions that

could lead to the release of wastes from the IHLW container weld containment building. The inspection
and monitoring schedule and methods that will be used to detect a release from the umt are included in
Chapter 6.

4249 THLW Container Decontamination Containment Building |

The IHLW container decontamination building will be located in the southeast corner of the HLW
vitrification plant. Typical waste management activities performed in this containment bulld.mg include

decontamination of the exterior of the filled IH'LW ccmtamers

THLW containers, which have permanent lids, will be received at the unit. The containers will be washed
in a tank with de-ionized water to remove loose contamination that may be on the surface of the '
container. The container will then be washed with ceric nitrate and nitric acid to remove a layer of steel
as part of the decontamination process. The tank will be drained and the container will then be sprayed -
with nitric acid. Additional nitric acid rinses may be conducted, if needed. A deionized water spray will
then be performed. Tank activities will occur in permitted tank systems which have secondary
containment, as addressed in Section 4.2.2.

Afier the decontamiﬁated container has dried it will be transferred fo the swabbing station, where its

‘exterior will be swabbed, and the swabs monitored for gamma radiation. When the container is found to

meet surface radiological requirements, it will be transferred to the IHLW container storage area.

IHLW Container Decontamination Containment Building Design
The IHLW container decontamination building will be completely enclosed within the HLW wtnﬁcanon

plant, and will be designed to prevent the release of dangerous constituents and their exposure to the -

outside environment. The design and construction of the HLW vitrification plant exterior will prevent
water from running into the pliant. Umt dimensions are su:mmanzed in Table 4-12.

The containment building design requirements of 40 CFR 264.1101(b) do not apply because the liquid
wastes managed in the THLW container decontamination containment building are addressed under tank
systems in Section 4.2.2.

IHLW Container Decontamination Containment Building Structure

" Because the IHLW container decontamination building will be a concrete-walled structure fuI]y enclosed

within the HLW vitrification plant, its structural requirements will be met by the design standards of the
HLW vitrification plant. The design will ensure that the unit has sufficient structural strength to prevent
collapse or failure. The seismic requirements that the building must address are presented in the
RPP-WTP Camphance with Uniform Building Code Seismic Design Requirements, found in
Supplement 1.

IHLW Container Decontamination Containment Building Unit Materials

The THLW container decontamination containment building will be constructed of steel-remforced
concrete. The interior floor and a portion of the walls of the unit will be lined with stainless steel. The
roof of the HLW vitrification plant will consist of metal roofing, roof insulation, and a vapor barrier.
Run-off will be collected by roof drains and a drainage system with overflow roof drains.
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Use of Incompatible Materials for the IHLW Container Decontamination Containment Building _
A stainless steel liner will be provided for the containment building and will be compatible with the

THL W containerized wastes that will be managed. ‘Treatment reagents that could cause the liner to leak,
corrode, or otherwise fail will not be used within the unit.

Primary Barrier Integrity in the THL W Container Decontamination Containment Building _

"The THLW container decontamination building is designed to withstand loads from the movement of
personnel, wastes, and handling equipment. The seismic design criteria found in Supplement 1, ensures.
appropriate desxgn loads, load combinations, and structural acceptance criteria are employed at the WTP.

Cerhﬁcatlon of Design for the IHLW Container Decontamination Contamment Building

Prior to the start of operations, certification by a qualified registered professional engineer that the HLW
container decontamination containment building meets the design requirements of 40 CFR 264.1101(a)
and (c) will be obtained. The requirements of 40 CFR 264.1101(b) do not apply to this design because-
free liquids managed in the umit are addressed under tank systems in Section 4.2.2. .

Operation of the THL W Container Decontamination Containment Building

Operational and maintenance controls and practices will be established to ensure containment of the
wastes within the THLW container decontamination containment building, as reqmred by

40 CFR 264.1101(c)(1). .

Maintenance of the IHI.W Container Decontamination Containment Building

The stainless steel lining of the containment building will be constructed and maintained in a manner that
will be free of significant cracks, gaps, corrosion, or other deterioration. The stainless steel liner will be
welded at each-seam, and will be free of corrosion or other deterioration because it will be compatible -
with materials that will be managed in the containment building, as well as the stainless steel containers
that will be managed. Only decontamination chemicals that are corr1pat1b1e with the liner Wﬂl be used.
Wastes are not expected to be stacked w1th1n the unit.

Measures to Prevent Trackmg Wastes ﬁ'om the THTL.W Contamer Decontamination Contamment Buﬂdmg
The IHL'W decontamination containment building is designed to manage containers which undergo
decontamination in tank sysiems and to swab the containers to determine whether decontamination has
been effective. The containment building will be a C5 area. Conducting these activities in a C5 zone will
prevent the spread of contaminated materials. The containment building is under negative pressure and
therefore no air particulates can escape the unit, The air from the unit passes through HEPA filtration
prior to discharge out of the plant stack.

Personnel access to the [HLW container decontamination containment building, which is classified as a
C5 contamination area, will be limited due to radiological concemns. Therefore, personnel moving into
and out of the unit will not track contamination out of the unit.

Control of Fugitive Dust from the THL. W Container Decontamination Containment Building
Operational controls and the HL.W vitrification plant ventilation system will be used to control fugitive
dust emissions from the unit to meet the requirements of 40 CFR 264.11101(c)(1)(iv). The following -
measures will be used to prevent fugitive dust from escaping the THLW container decontamma‘aon :
containment building. :

* A cascading air flow from areas of least to greatest potential contamination (i.e., C2 to C3 to C5)

*  Greater negative air pressure in the unit, compared to adjacent C3 units, to pull air into the unit and
prevent backflow

*  Intake air through controlled air in-bleed units with backflow prevention dampers
. Safety interlocks to shut down C3 extract fans to prevent backflow if the C5 system shuts down
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e Dual HEPA filtration of exhaust air before discharge to the atmosphere through a monitored stack

* A multiple fan extraction system, desi gned to maintain negative pressure and cascading air flow,
‘even during fan maintenance and repair

*  Personnel ingress and egress through airlocks and subchange rooms

Procedures in the Event of Release or Potentlal for Release from the [HLW Container Decontammatlon
Containment Building

Conditions that could lead to a release from the container decontamination building will be corrected as
soon as p0331b1e after they are identified. The ventilation system, the most likely source of potenual
releases, is designed with two stages of HEPA filters with backup HEPA filters to facilitate repalrs and
replacement.

In the unlikely event of a release of dangerous wastes from fhe containment bmldmg, actions required by
40 CFR 264.1101(c)(3)(1) through (111) will be taken. Administrative and operating methods to satisfy
this requirement will be developed prior to the start of operations.

Inspections of the THI.W Container Decontamination Containment Building
An inspection program will be established as required under WAC 173-303-695, to detect conditions that

could lead to release of wastes from the ITHLW container decontamination containment building. The
inspection and monitoring schedule and methods that will be used to detect a release is included in .
Chapter 6.

4.2.410 HLW Vitrification Plant C3 Workshop Containment Building
The HLW vitrification plant C3 workshop containment building will be located in the northeast side of
the HLW vitrification plant. ‘

Typical waste management activities performed in this containment building include, deconta:m:ination,
size reduction, and packaging of spent equipment. Equipment will be transported to the unit contained in

~_shielded casks or in a standard waste box. In the workshep, the equipment will be decontaminated to
enable “hands on” maintenance. Spent equipment parts will be bagged and placed in standard waste

containers or boxes for disposal. Size reduction may be performed to facilitate packaging.. Other spent
equipment will be packaged in drums or standard waste boxes.

HLW Vitrification Plant C3 Workshop Containment Building Design

The HL'W vitrification plant C3 workshop containment building will be designed as a completely
enclosed area within the HLW vitrification plant. It will be designed to prevent the release of dangerous
waste and their exposure to the outside environment. The design and construction of the HL.W
vitrification plant exterior will prevent water from running into the plant. The approximate dimensions of
the unit are summarized in Table 4-12. :

HLW Vitrification Plant C3 Workshop Containment Building Structure

The HLW vitrification plant C3 workshop containment building will be a concrete-walled structure fully
enclosed within the HLW vitrification plant. Therefore, structural requirements for the containment
building will be met by the design standards of the HLW vitrification plant. The de51gr1 will ensure that
the unit has sufficient structural strength to prevent collapse or failure. The seismic requirements for the
HLW vitrification plant are presented in RPP-WTP Compliance with Uny'orm Building Code Seismic
Deszgn Reguirements, found in Supplement 1.

HLW Vitrification Plant C3 Workshop Contamment Buﬂdmg Materials
The HLW vitrification plant C3 workshop containment building will be constructed of steel-reinforced

concrete. The interior floor and a portion of the walls of the unit will be lined with stainless steel or

~ protective coating. The roof of the HLW vitrification plant will consist of métal roofing, roof insulation,
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and vapor barrier. Rainwater run-off will be collected by roof drains and dramage systems W}th overflow
roof drains. .

Use of Incompatible Materials in the HLW Vitrification Plant C3 Workshop Containment Building
A stainless steel liner or protective coating will be provided for this unit. Stainless steel or the protective

coating will be compatible with the equipment wastes that will be managed. Activities in the unit will be

~ limited to decontamination, size reduction, and packaging the waste components into drums or waste

boxes, Treatment reagents that could cause the liner or coating to leak, corrode, or otherwise fail will not
be used within the unit.

Primary Barrier Integrity in the HLW Vitrification Plant C3 Workshop Containment Building

‘The HLW vitrification plant C3 workshop containment building is designed to withstand loads from the

movement of personnel, wastes, and handling equipment. The seismic design criteria found in
Supplement 1, ensures appropriate design loads, load combinations, and structural acceptance criteria are
employed at the WTP

Certification of Design for the HLW Vitrification Plant C3 Workshop Containment Building .
Prior to startup of operations, a certification by a qualified registered professional engineer that the HLW
vitrification plant C3 workshop containment building meets the design requirements of

40 CFR 264.1101(a) and (c) will be obtained. The requirements of 40 CFR 264.1101(b) do not apply to
this design because the waste managed in the unit will not contain free liquids or be treated with free
liquids.

Operation of the HL.W Vitrification Plant C3 Workshop Containment Building -

Operational and maintenance controls and practices will be established and followed to ensure
containment of the wastes within the HLW wvitrification plant C3 workshop containment bulldmg unit as
required by 40 CFR 264.1101(c)(1).

Maintenance of the HL.W Vitrification Plant C3 Workshop Containment Bulldmg e
The stainless steel lining or protective coating of the unit will be constructed and maintained in a-manner

‘that will be free of significant cracks, gaps, corrosion, or other deterioration. The stainless steel liner or

the protective coating will remain free of corrosion or other deterioration because it is compatible with
materials that will be managed in the containment building. The failed equipment that will be managed in
the containment building unit will be compatible with stainless steel or the protective coating. Only
decontamination chemicals that are compatible with the liner or coating will be used.

Measures to 'Prevent Tracking Wastes from the HI. W Vitrification Plant C3 Workshop Containment
Building

The HLW vitrification plant C3 workshop containment building will be designed to isolate failed -
equipment from the accessible environment and to prevent the spread of contaminated materials. Very

little dust is expected to be generated in the unit.

Personnel access to the containment building will be limited due to radiological concerns. It willbe
classified as a C3 contamination area, which allows only limited access by personnel Personnel access
will be via a C2/C3 subchange room. Equipment will enter and exit the workshop via a C2/C3 airlock.
Wastes leaving the unit will be enclosed within containers. If necessary, the containers will be
decontaminated in the unit prior to transportation to a permitted storage arca. Equipment leaving the unit
will be decontaminated, when necessary, before being released for removal from the cells.

Control of Fugitive Dust from the HLW Vitrification Plant C3 Workshop Containment Building
The following measures will be used to prevent fugitive dust from escaping the HLW Vltnﬁcanon plant.
C3 workshop containment building:
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. A cascading air flow from areas of least to greatest potential contamination (i.e., C2 to C3 to CS)

* - Intake air through controlled air in-bleed units, with backflow prevention dampers

*  Dual HEPA filtration of exhaust air before discharge to the atmosphere through a monitored stack

* A multiple fan extraction system designed to maintain negatxve pressure and cascadmg air flow, even
dunng fan maintenance and repair

*  Persomnel ingress and ¢ gress through airlocks and subchange rooms

Procedures in the Event of Release or Potential for Release from the HLW Vitrification Plant C3
Workshop Containment Building

The design and operation of the unit makes it very unlikely that releases will occur, The design and
operational measures will minimize the generation of dust and contain it within the unit. The ventilation
system will also use negative air pressure to keep contamination from areas of lesser contamination, and
will use two-stage HEPA filtration to reduce the release of particles.

Inspections will identify conditions that could lead to a release. Such conditions will be corrected as soon
as possible after they are identified. In the unlikely event that a release of dangerous wastes from the
containment building is detected, actions required by 40 CFR 264.1101(c)(3)(i} through (iii} will be
taken. Specific administrative and operating methods that will be used to satisfy this requirement will be
developed prior to the start of operat10ns These methods will be followed to repair conditions that could
lead to a release.

Inspections of the HLW Vitrification Plant C3 Workshop Containment Building

An inspection program will be established to detect conditions that could lead to a release of wastes from
the HLW vitrification plant C3 workshop containment building. - The inspection and monitoring schedule
and methods that will be used to detect releases from the unit is included in Chapter 6. -

4.2.4.11 HLW Vitrification Plant Air Filtration Containment Building

The HLW vitrification plant air filtration containment building is located in the northwest portion of the
plant. The HLW vitrification plant air filtration containment building will manage spent HEPA and
HEME filters via an overhead crane. The crane transports the spent filters to.a size reduction station and
then places them inside a disposal container. The disposal container is then transported via cart, through
an air lock and shield doors and to a load out area for storage pending final disposal. The containment
building also houses a hands-on crane decontamination and repair area. ‘

HLW Vitrification Plant Air Filtration Containment Building Design

The HLW vitrification plant air filtration containment building will be completely enclosed within the
HLW vitrification plant, and will be designed to prevent the release and exposure of dangerous
constituents to the outside environment. The design and construction of the HL.W vitrification plant
exterior will prevent water from running into the plant. The approximate dimensions of the contamment
building are summanzed in Table 4-12,

HLW Vitrification Plant Air Filtration Containment Building Structure

Because the HLW vitrification plant air filtration containment building will be a concrete-walled structure
fully enclosed within the HLW vitrification plant, its requirements will be met by the design standards of
the HLW vitrification plant. The design will ensure that the unit has sufficient structural strengthto

prevent collapse or failure. The seismic requirements for the HLW vitrification plant are presented in the '

RPP-WTP Compliance with Uniform Building Code Seismic Design Requirements, found in
Supplement 1.
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HILW Vitrification Plant Air Filtration Containment Building Materials

- The HLW vitrification plant air filtration containment building will be constructed of steel-reinforced

concrete. The interior floor and a portion of the walls will be lined with a protective coating. The roof of
the HLW vitrification plant will consist of metal roofing, roof insulation, and a vapor barrier. Run-on will
be collected by roof drains and a drainage system with overflow drains.

Use of Incompatible Materials for the HI. W Vitrification Plant Air Filtration Containment Building

A protective coating will be provided for the containment building, The coating will be compatible with
the wastes that will be managed in the unit, which will include spent HEPA and HEME filters. Activities
in the unit will be limited to size reduction and waste packaging. Treatment reagents that could cause the
protective coating to leak, corrode, or otherwise fail will not be used within the uni-t. .

Primary Barrier Integrity in the HLW Vitrification Plant Air Filtration Containment Building

The HLW vitrification plant air filtration containment building will be designed to withstand loads from
the movement of personnel, wastes, and handling equipment, The seismic design criteria found in
Supplement 1, ensures appropriate design loads, load combinations, and structural acceptance criteria are

~ employed at the WTP.

Certification ofDesigg for the HI.W Vitrification Plant Air Filtration Containment Building

- Prior to the start of operations, certification by a qualified registered professional engineer that the HLW

vitrification plant air filtration containment building meets the design requirements of

40 CFR 264.1101(a) and (c) will be obtained. The requirements of 40 CFR 264.1101(b) do not apply to
this design because waste containing free liquids will not be managed in the unit and waste will not be
treated with free liquids.

Operation of the HLW Vitrification Plant Air Filtration Containment Buﬂdgg

Operational and maintenance controls and practices will be established to ensure containment of the waste
within the HL'W vitrification air filtration containment building, as required by 40 CFR 264.1 101(0)(1)

Maintenance of the HLW Vitrification Plant Air Filtration Containment Building

The protectlvely-coated concrete floor and walls of the unit will be constructed and mamtamed na
manner that will be free of significant cracks, gaps, corrosion, or other deterioration. The protective
coating will be compatible with materials that will be managed in the containment building, which will .
include spent HEPA and HEME filters. No decontamination chemicals that are incompatible with the - -
coated concrete will be used.

Measures to Prevent Tracking Wastes from the HLW V1tnﬁcat10n Plant Air Filtration Containment
Building
The HLW vitrification plant air filtration containment bmldmg is designed to manage spent HEPA and

HEME filters. Conducting these activities in a C3 zone will prevent the spread of contaminated materials.
Limited personnel access and controlled movement of equipment into and out of the unit will decrease the
possibility that waste will be tracked from the vmit.

Persormel access to the HLW vitrification plant air filtration containment bualdmg, which is classified as a
C3 contamination area, will be limited due to radiological concerns. Access to the unit will be allowed
only under limited c1rcumstances thereby limiting the potential for contacting the waste and tracking 1t
from the unit.

Control of Fugitive Dust from the HIL. W Viirification Plant Air Filtration Containment Building

The following measures will be used to prevent fugitive dust from escapmg the HLW vitrification plant.
air filtration containment building umit.

* A cascading air flow from areas of least to greatest potential contamination (i.e., C2 to C3 to C5)
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*  Greater negative air pressure in the unit, compared with adj acent C2 units, to pull air into the unit
- and prevent backflow
*  Intake air through controlled air in-bleed units, with backflow prevention dampers
*  HEPA filtration of exhaust air before discharge to the atmosphere through a monitored stack
* A nultiple fan extraction system desi gned to maintain negative pressure, and cascadmg air flow,
even during fan maintenance and repair
*  Personnel ingress and egress through airlocks and subchauge-rooms

Procedures in the Event of Release or Potentlal for Release from the HLW Vitrification Plant Air

Filtration Containment Building

Conditions that could lead to a release from the HLW vitrification plant air ﬁltratlon containment bulidmg
will be carrected as soon as possible after they are identified. The ventilation system and airlocks, the
most likely sources of potential releases, will be demgned with backup HEPA filters to facﬂltate repairs

and replacement.

In the unlikely event of a release of dangerous wastes from the containment building, actions required by
40 CFR 264.1101(c)(3)(i) through (iii) will be taken. Specific administrative and operating methods that
will be used to satisfy this requirement will be developed prior to the start of operations.

Inspections of the HLW Vitrification Plant Air Filtration Containment Building

An inspection program will be established to detect conditions that could lead to a release of wastes from
the HLW vitrification plant air filtration containment building. The inspection and monitoring schedule,
and methods that will be used to detect releases from the unit, are included in Chapter 6.

4.2.4.12 Pour Tunnels No. 1 and No. 2 (H-B032 and H-B005A)

* Pour Tunnels 1 and 2 contain bogies that transport empty canisters to the melter pour spout. Each of the

two pour tunnels are 11° wide by 85°-2” long extending from the South end of the melter caves in a

North-South direction to an area below the canister handhng cave. The glass pouring into canisters takes

place in the north haif of the Pour Tunnels 1 and 2. After filling with glass, the canisters are allowed to
cool down prior to being transported to the south portion of the Pour Tunnels 1 and 2 and transferred
through the hatch to the canister handling cave located above.  The south portion of the Pour Tunnels 1
and 2 can be used for bogle decontamination, if required, prior to handling in the bogie maintenance area.

Bogie maintenance area is segregated from Pour Tunnel 1 and 2 by a shield door. Bogie decontamination
- is not considered a dangerous waste management activity performed within the boundary of Pour :

Tunnel 1 and 2.

. Pour Tunnel Containment Building Design

The pour tunnel containment buildings will be comipletely enclosed within the HLW vitrification facility,
and will be designed to prevent the release of dangerous constituents and their exposure to the outside
environment. The design and construction of the HLW vitrification facility exterior will prevent water
from running into the facility. Unit dimensions are surmnarized in Table 4-12.

The containment buildings’ design requirements of 40 CFR 264 1101 (b) do not apply because there are
no hquld wastes managed in the pour tunnels. ,

Pour Tunnel Containment Building Structure
Because the pour tunnels will be concrete-walled sn'uctures fully enclosed within the HLW vitrification

facility, their structural requirements will be met by the design standards of the HLW vitrification facility.

The desagn will ensure that the units have sufficient structural strength to preveni collapse of failure. The
seismic requirement that the bulldmgs must address are presented in the RPP-WTP Compliance with
Uniform Building Code Seismic Deign Requirements, found in Supplement 1. |
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Pouar Tunnel Containment Building Unit Materials
The pour tunnel containment buildings will be constructed of steel-reinforced concrete. The interior

floors and portions of the walls of the units will be lined with stainless steel to protect the insulation and
concrete from the effects of high temperatures.- The roof of the HLW vitrification facility will consist of
metal roofing, roof insulation, and a vapor barrier. Run-off wifl be collected by roof drains and a
drainage system with overflow roof drains. '

Use of Incompatible Materials for the Pour Tunnel Containment Buildings
There are no liquid dangerous wastes managed within the pour tunnel containment buildings.

Primary Barrier Integrity in the Pour Tunnel Containment Buildings

The pour tunnel containment buildings are designed to withstand loads from the movement of wastes and
handling equipment. The seismic design criteria found in Supplement 1, ensures appropriate design
loads, load combinations, and structural acceptance criteria are employed at the WTP.

. Certification of Design for the Wastc Handling Room Containment Building

Prior to the start of operations, certification by a qualified registered professional engmeer that the pour
tunnel containment buildings meet the design requirements of 40 CFR 264.1101(a) and (c) will be
obtained. The requirements of 40 CFR 264.1101(b) do not apply to this design because no free liquids
are managed in the unit. '

Operation of the Pour Tunnel Containment Buildings
Operational and maintenance controls and practices will be established to ensure contamment of the
wastes within the pour tunnel containment buildings, as required by 40 CFR 264.1101(c)(1).

Maintenance of the Pour Tunnel Containment Buildings
A stainless steel liner will be installed in the pour tunnel containment buildings to protect insulation and
concrete from the effects of high temperatures. Waste canisters will not be stacked within the unit.

. o . .
Measures to Prevent Tracking Wastes from the Pour Tunnel Containment Buildings
The HLW vitrification plant C5 pour tunnel containment buildings will be designed to isolate failed
equipment from the accessible environment and to prevent the spread of contammated materials, Very
littte dust is expected to be generated in the unit.
¢ Personnel access to the containment building will not be allowed because of high radiation.

¢ Control of Fugitive Dust from the Pour Tunnel Containment Buildings

*  Operational controls of the HLW vitrification facility ventilation system will be used to control
fugitive dust emissions from the units to meet the requirements of 40 CFR 264.1101(c)(1)(iv). The
following measures will be used to prevent fugitive dust from escaping the pour tunnel containment
buildings.

* A cascading air flow from areas of lest to greatest potential contamination (i.e., C2 to C3 to C5)

*  Greater negative air pressure in the unit, compared to adjacent C3 units, to pull air into the unit and
prevent backflow

*  Intake air through controlled air in-bleed units with backflow preventlon dampers
*  Safety interlocks to shut down C3 extract fans to prevent backflow if the C5 system shuts down
*  Dual HEPA filtration of exhaust air before discharge to the atmosphere through a monitored stack

* A multiple fan extraction system, designed to maintain negative pressure and cascading air flow,
even during fan maintenance and repair :

*  Persomnel ingress and egress through airlocks and subchange rooms
*»  Procedures in the Event of Release or Potential for Release from the Pour Tumlel
*  Containment Buildings
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Conditions that could lead to a release from the pour tunnel containment buildings will be corrected as
soon as possible after they are identified. The ventilation system, the most likely source of potential
releases, is designed with two stages of HEPA filters with backup HEPA filters to facilitate repairs and
replacement - _ :

In the unlikely event of a release of dangerous wastes from the containment buildings, actions requlred by
40 CFR 264.1101(c)(3XT) through (111) will be taken. Administrative and operating methods to satxsfy

this requirement will be developed prior to the start of operations.

Inspections of the Pour Tunnel Containment Buildings -
An inspection program will be established as required under WAC 173-303-695, to detect condmons that .
could lead to the release of wastes from the HLW pour tunnel containment buildings. The inspection and

~ monitoring schedule and methods that will be used to detect a release is included in Chapter 6.

43 OTHER WASTE MANAGEMENT UNITS

Sections 4.3.1 through 4.3.5 discuss the applicability of the requirements for waste management units that
have not been discussed up to this point in the DWPA. Sections 4.3.6 through 4.3.9 describe the
applicability of air emission controls, waste minimization, groundwater monitoring, and functional design
requirements to the WITP. References to other sections of the DWPA are provided as appropriate.

43.1 Waste Piles [D-3]

The operation of the WTP does not involve the placement of dangeroﬁs waste in waste piles. Therefore,
the requirements of WAC 173-303-660, “Waste Piles,” do not apply to the WTP. -

43.2 Surface Impoundments [D-4]

The operation of the WTP does not involve the placement of dangerous waste in surface impoundments.
Therefore, the requirements of WAC 173-303-650, “Surface Impoundments,” do not apply to the WTP. -

433 Incinerators [D-5]

The WTP does not include a dangerous waste incinerator. Therefore, the requiremenits of
WAC 173-303-670, “Incinerators,” do not apply to the WTP.

4.3.4 Landfills [D-6]

The operation of the WTP does not involve the placement of dangerous waste in landfills. Therefore, the
requirements of WAC 173-303-665, “Landfills,” do not apply to the WTP.

4.3.5 Land Treatment [D-7] |
The operation of the WTP does not involve the land treatment of dangerous waste. Therefore, the

requirements of WAC 173-303-655, “Land Treatment,” do not apply to the WTP.

43,6  Air Emissions Control [D-8]
Information regarding air emissions control is provided in the following sections:

Pretreatment vessel ventilation system description — Section 4.1.2.17
LAW vitrification off-gas treatment system descriptior Section 4.1.4.3
HLW vitrification off-gas treatment systemn description — Section 4.1.5.3
Process vents — (40 CFR Part 264 Subpart AA) - Section 4.2.2.10.2
Equipment leaks (40 CFR Part 264 Subpart BB) - Section 4.2.2.10.3
Tanks and containers (40 CFR Part 264 Subpart CC) — Section 4.2.2.104
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4.3.7 Waste Minimization [D-9]

Waste minimization information is presented in Chapter 10 of the permit application.

4.3.8 Groundwater Monitoring for Land-Based Units [D-10]

The-groundwater momtonng requlrements found in WAC 173-303-645, "Releases from regulated units,"
do not apply to the WTP, since it is not operated as a regulated dangerous waste surface impoundment,
landfill, land treatment area or waste pile, as defined in WAC 173-303-040. Therefore, groundwater
monitoring is not required.

439  Functional Desi.gn Requirements. :
The WTP will be designed to comply with applicable design codes and specifications. The Basis of

Design (BNI 2001) provides the design basis for the structures, systems, and components of the WTP.
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Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange Corrosion/
Class Limits Psig @ | Pressure Erosion : Large Valve
(Old) | Design Code/Service °F Class [ Allow (in.) Pipe Fittings Small Fittings { Valve Body Trim Gasket
8 _ _
B19A | Uniform Plumbing Code |Based on |CL 150 0.240 |Copper Cast Copper | Cast Copper Cast Bronze/ Bronze Neoprene/
(BB) (WV) Potable Water Design B16.24 - 3/8” - 4”, A“()y ) AHOY Cast Iron Red Rubber/
_ o 130 @ 200 7 Type L ' | EPDM
C12A [ASME B31.3, Normal |Basedon - |CL 150 .0.0625 |Carbon Steel | Catbon Steel |Carbon Steel Carbon Steel I3CR-HFS [304 SS
Fluid Service ASME B16.5 | 1/27-11/27, ' ' Spiral-Wound
{CA) Ble.s ) e
(GQ) Process Air 285 @ - XS leysd
@Ky 150 Psig Air | 20/100 ot <
(GN) Nitrogen 200 @400 ST
(GA) Argon
(WB)Cooling Water
Supply
(WC) Cooling Water
Return
(WK)Chilled Water
Supply
(WL) Chilled Water
: Return
{ZA) Non-Dangerous,
Non-Radioactive
Liquid Efftuent B _
C12B |ASME B31.3, Normal |Based on CL 150 0.0625 |Carbon Steel | Carbon Steel |Carbon Steel | Carbon Steel 13CR-HFS (304 S8
(CB) |Fluid Service ASMEBI65 |gi6.5 1727 -1 1/27, ' fggﬁg‘f ound
(DB, (DC), (DL) Steam |285 @ - X eboos
(ZU) Non-Radioactive |20/100 éTi)M ’ :
Condensate 200 @ 400
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Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange Corrosion/
"Class *| Limits Psig @ Pressure Erosion Large Valve
(Old) | Design Code/Service °F Class Allow (in.) _ Pipe Fittings Small Fittings | Valve Body Trim Gasket
C12D | ASME B31.3, Normal Based on CL 150 0.0625 |Carbon Steel | Carbon Steel |Carbon Steel Carbon Steel 13CR-HFS (304 58
(CD) Fluid Service ASMEBI165 |[g3i6.5 1/27 -1 1727, : Spiral-Wound
(XM) Fuel Oil 285 @ - X8 %&1861\;5
(XK} Diesel Oil 20/100 27 - 47, STD XA
) B 260 @ 200 o _
C12E |NFPA 13 Based on CL 150 0.1000 |Carbont Carbon Steel |Malleable Iron | Cast Bronze Bronze Neoprene
{CE) |(WF) Fire Protection, IﬁS_lng B16.5 Steel. Cast Tron Ductile Iron
Aboveground 175 @ 120 3147 =17,
Sch, 160
i12-27,
XS 37207,
C12U |ASME B31.3, Normal |Basedon CL 150 0.0625 - | Carbon Carbon Steel, |Carbon Steel, |Carbon Steel, |13CR-HF |[304 SS
(CcU) Fluid Service ASMEBI16.5 [pig5 Steel, Externally Externally - Externally Spiral-Wound
(GK) Compressed Air 285 @ Externally | Coated Coated Coated /ASME
Underground 20/160 Coated B16.20
GQ)Ditt 200 @ 400 127 -1
(GQDitto @ 1/2%, XS
2” _ 2 ”
STD
C14A |ASME B31.3, Normal [Basedon CL 150 0.125 |Carbon Steel { Carbon Steel |Carbon Steel Carbon Steel 13CR-HFS |304 88 .
(CK) Fluid Service ASMEB 16.5 B16.5 1 /2” _ 2:,, ) ) Spu‘al—Wou.nd
{(WF) River Water 835@— XS ‘;;“1861\;0]5“
(WP) Process Water 20/100. _ 3”247,
: 200 @ 400 STD
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Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange Corrosion/ .
Class Limits Psig @ | Pressure Erosion Large Valve . '
(Old) | Design Code/Service °F Class Allow (in.) Pipe Fittings Small Fittings | Valve Body Trim Gasket
CKIM [ASME R31.3, Normal |Based on CL 2500 0.0312 |Carbon Steel | Carbon Stecl |Carbon Steel | Carbon Steel 13CR-HFS |SoftIron
(CM) Fluid Service Q&mgg B16.5 1/2” ~ 6”, RTY ASME
(CH) High Pressure Air |4,000 @200 XXS B16.20
(CN) High Pressure
Nitrogen . _
CK2N {ASME B31.3, Normal |Based on CL 2500 0.0625 |Carbon Steel | Carbon Steel | Carbon Steel Carbon Steel 13CR-HFS (Soft Iron _
(Cm Fluid Service DESigIl B165 1727 _6” RT) ASME
: ) ’ B16.20
{(WQ) High Pressure 3,675 @ 200 XXS
‘Water, 3675 Psig | _
F10A |ASME B31.3, Category |Based on CL 150 0.000 |Double Double Double .|PVDF EPDM/ EPDM/ Viton
(Fa) M Fluid Service Design '™ B16.5 Containment | Contain-ment | Contain-ment Viton
Radioactive, Dangerous |150 @ 200 Fll{erglass F1b_erg1ass Flb.erglass
Liquid Effluent Line - - Reinforced - |Reinforced Reinforced
Thermosetti - | Thermosettin | Thermo-setting
ng Resin ¢ Resin Resin
‘G12A |Uniform Plumbing Code |Based on CL 150 0.050 | Carbon Ductile Iron, |Malleable Iron, |Cast Bronze/ - |Bronze EPDM
(CW) |(WV)Potable Water Design B165 ztzlel, o Galvanized |Galvanized Ductile Iron
200 @ 150 vanize '
1/23, — 3’!’
X8
4” — 12”’
‘ STD
HOOA {Uniform Plumbing Code |Based on TBD 0.000 |Cement Cement None " | None Synthetic
_ ' Design Mortar Mortar Lined Rubber
{IB) - |(WV)Potable Water 200 150 Lined Ductile Fron
Ductile Iron |
Pressure -
Pipe
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Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange ‘ Corrosion/
Class Limits Psig @ | Pressure Erosion Large _ Valve . '
(0Old) | Design Code/Service °f | Class Allow (in.) |  Pipe Fittings ‘Small Fittings | Valve Body Trim Gasket
LEGA |NFPA 24 Based on CL 125 0.000 |Cement Cement None Cast Iron Cast Iron/ |Rubber or
‘(JA) |(WF) Fire Protection, Design B16.1 Mortar Mort:'ir Lined ' Bronze Neoprene
Underground 175 @ Lmec.i Ductile Iron
Ambient Ductile Iron -| or Gray Iron
Pressure
. Pipe , )
N11E |ASMEB31.3, Category |{Based on No Flanges 0.0312 |Hastelloy Hastelloy Hastelloy C-276 | No Valves |No Valves |No Gaskets
(TE) M Fluid Service Design ' C-276 C-276
Highly Corrosive 110 @ 360 1127 =27,
Process Fluids in High Sch. 408
Active Cells 37 _. 8" Sch.
- {108 _
N1tF |ASME B31.3, Category |Based on TBD 0.0425 |SS AL-6XN |88 AL-6XN |S8S AL-6XN TBD TBD TBD
(TF) M Fluid Service Des:gn (UNS (UNS ! (UNS N08367) '
. [(ZF) Plant Washings 100 @ 200 N08367) NO08367)
1127 47,
Sch. 405
6,, — 24”,
Sch 108
30", Sch 108 o _
NI3A |ASME B31.3, Category |Based on TBD 0.093 [Hastelloy |Hastelloy -|TBD TBD TBD TBD
M Fluid Service Design Cc-22 C-22 :
TBD 10 @ 600 (UNS (UNS
_ _ _ N06022) N06022)
N31C |ASME B31.3, Category |Basedon None 0.0312 |Inconel 600 Inconel 600 | Inconel 600 No Valves No Valves |No Gaskets
(.I-C) M Fluid Service ) Desigg ’ 1/2” — 253’ :
 |(TBD)In-Cell Process |20 @ 520 Sch. 408
Plpmg 3» _ 6”,
(TBD) In-Cell Caustic Sch. 108
Lines
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_ Table 4-1 Example Piping Material Service Class Index
Press/Temp - Flange Corrosion/
Class _ . Limits Psig @ Pressure Erosion Large - Valve
{Old) | Design Code/Service °F Class Allow (in.) . Pipe Fittings Small Fittings | Valve Body Trim Gasket
P10A |Uniform Plumbing Code |Based on TBD 0.000 {PVC 1PVC: PVC 17 —2”, Bronze |Bronze Synthetic
(PA) |(WB)Potable Water, ~ |Design -2, | | 3"~ 127, Cast Rubber/
Underground 200@ 73 Sch. 80 Iron/ Internally |ASTM F477
124 @ 100 3 - 127, Coated
Pressure
80 @ 120
: @_ Class 200 _ _
P10C [ASME B31.3, Category |Based on CL 150 0.000 {PVC- PVC PVC PVC PVC/Viton {EPDM
(PC) D F].llld Service Design B16.5 - 12° &
Underground Services: {150 @ 0/100 Smaller,
(WE) Demineralized : Sch. 80
Water
{WR) River Water
(WB) Cooling Water
Supply
(WC) Cooling Water
Retum _
(ZA) Non-Dangerous,
Non-Radioactive
Liquid Effluent
{WK)Chilled Water
_ Supply
(WL) Chilled Water
Return - ] ,
P10E |[ASME B31.3, Category |Based on CL 150 0.000 [PVC PVC PVC PVC PVC/ Viton | Neoprene
(PE) D Fluid Service Dcsig!; . B16.5 127 &
[ (WY)Sewer 150 @73 ‘Smaller,
60 @ 120 Sch. 40
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Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange Corrosion/
Class : . {Limits Psig@ | Pressure Erosion Large Valve -
(Old) | Design Code/Service - °F - Class - Allow (in) | Pipe Fittings Small Fittings | Valve Body Trim Gasket
P10F jASME B31.3, Category |Gravity @ JCL 150 0.000 (PVC PVC 1None None ‘| None Neoprene
(PF) D Fluid Service Ambient/120 B16.5 4" SDR 35
(WY) Sanitary Sewer
Tile Drain _ ‘ e o .
'S10A | ASME B31.3, Category " | Based on CL 150 0.000 [304L8S 304L S8 304L S8 304L SS 3168S-HFS | 316 SS
Normal Fluid Service ~ |ASME B16.5 n o Spiral-Wound
(sa) ™ vlud s B16.5 127 27, JASME
(GL) Instrument Air 230 @ — Sch. 408 650
- 20/100 3 _ g B16.2
195 @200 Sch. 108 7 -
S11B |ASME B31.3, Category |Based on No Flanges 0.0312 |316L SS 316L SS 316188 TBD TBD None
sy | M Fluid Service 'ASME B16.5 ' »_an
(SB) 127 -2,
In-Cell Piping with < 29 | Class 150 Sch. 408
Solids (Pf(_)cess, 1230 @ — 30 24!;
Services, Reagents, and  [20/100 Sch. 108
Vessel VentS) 166 @ 360 '
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Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange Corrosion/.
Class Limits Psig @ Pressure Erosion : Large . Valve '
(01d) | Design Code/Service °F Class Allow (in.}) |  Pipe _ Fittings Small Fittings | Valve Body Trim Gasket
S11C |ASME B31.3, Category |Based qxi CL 150 0.0312 [316L S8 1316L S8 316L 88 316L SS 3165S-HFS |316 S8
(SC) Normal Fluid Service ASME B16.5 B16.5 127 — 2”, SpiraI—Wound
(ZS) Process 230 @ — Sch. 408 /ASME
Radioactive 20/100 3» _”_14”’ B 1 6.20
7 Condensate 1166 @ 360 Sch.- 108 -
(ZR) Suspect 16" =20
Radioactivc 0.250” ﬂ:)m.‘
Condensate
. 24” 0.3127
(WGQG)Re-circulated nom.
Emergency
Cooling Suspect
Radioactive
|(WS) Recirculated _
Cooling Suspect B
Radioactive
(WE) Demineralized
Water
(WD) Inhibited Water
(ZB) Biocides -
(ZC) Corrosion
Inhibitors ,
S11F |ASME B31.3, Category {Based on No Flanges 0.0312 [304L SS 304L SS 304L SS TBD TBD | None
sp) (M Fluid Service ASMEBI16.5, 1727 -2,
In-Cell Piping with < 29 | <1ass 150 Sch. 408
Solids (PI'OCCSS., : 230 @ — 37 _ 24”,
Services, Reagents, and  {20/100 Sch. 108
Vessel Vents that 166 @ 360
{Contain Nitric Acid)-
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- T B ff,/"‘\‘l . {Jw'u_
{\‘ z) L‘\-#J'? ' L‘\n.) _



WA7890008967, Attachment 51
River Protection Project Waste Treatment Plant

04/04
Table 4-1 Example Piping Material Service Class Index
Press/Temp ' Flange Corrosion/

Class ' -| Limits Psig @ | Pressure Erosion Large : Valve
(O1d) | Design Code/Service °F Class Allow (in.) Pipe Fittings Small Fittings | Valve Body ~ Trim Gasket
811G |ASME B31.3, Category |Based on CL 150 0.0312 |304L S8 304L SS. 3041. 88 304L SS 316SS-HFS |316 88
(SG) N()Imal F]uid Service ASME B16.5 B16.5 /2 — 2”’ lrSApiSI‘LaKI["E‘:;\round

(XL) Lubricating Oil - |230 @~ Sch. 408 B16.20

(XH) Hydraulic Oil 20/100 3107, '

195 @ 200 Sch 10S

(XJ). Transformer Oil
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Class

1 (O1d)

Design Code/Service

Press/Temp
Limits Psig @
°F

Flange
Pressure
Class

Corrosion/
Erosion
Allow (in.)

Pipe

Large
Fittings

Small Fittings

Valve Body

- Valve
Trim

Gasket

S11K.
(SK)

ASME B31.3, Category
Norm Fluid Service

(GM) Arnmonia

(RL) Potassium
Permanganate

(RK) Sodium
Permanganate

(RQ) IM Strontium
Nitrite

(PV) Strontium
Carbonate
Ammonium
Hydroxide

(RN} 0.5M Sodium
Nitrite

(I8) 0.5M Sodium
Hydroxide

(J8) 5M Sodium
Hydroxide

(ZK) Fresh Ion

Exchange [IX]
Resin .

(ZM) Off-Specification
Resin

{RC) Calcium Nitrate

Based on
ASMEBI6.5
230 @~
20/100

CL 150
B16.5

0.0312

304L S8

1/2” — 2”’
Sch. 408

3!: - 14”’
Sch. 108

16” — 20”,‘

0.250” nom.

247, 0.312"
nom.

3041 SS

304L S8

304L S8

316L
SS-HFS

3168S .
Spiral-Wound
/ASME
B16.20

O
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Table 4-1 Example Piping Material Service Class Index
: Press/Temp Flange Corrosion/ :
Class . Limits Psig @ | Pressure Erosion Large Valve
(Old) | Design Code/Service |  °F - Class Allow (in.) Pipe - Fittings Small Fittings | Valve Body Trim Gasket
S11M |ASME B31.3, Category |Based on CL 150 0.0312 |316L SS 316L 88 316L 88 316L 88 316L 316 88
(GV) Radioactive Vessel |230 @~ Sch. 408 ’B‘”‘l%“gg
) Vent 20/100 37 24" -
(PW) Radioactive Sch. 108
Gas/Vapor
(ZE) Plant Wash
Solvent
(ZF) Plant Washings
(ZH) Acidic Effluents
(Z1) Alkaline Effluents
(ZL) SpentIon
_ Exchange Resin
(ZN) Neutralized
' Effluent
|(ZY) Scrubber Effluent _ o ,
S11P [ASME B31.3, Category |Based on None 0.0312 316L SS None No fitting, Use | No Valves No Valves |No Gaskets
(ZT) Thermocouple  [230 @ — Sch. 108 Jointing Sleeve
Sheathed Line In - |20/100
Cell
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Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange Corrosion/
Class Limits Psig @ Pressure Erosion Large o ~ Valve
(Old) | Design Code/Service | °F Class Allow (in.) Pipe Fittings Smail Fittings | Valve Body Trim Gasket
S1IR |ASME B31.3, Category |Based on CL 150 70,0312 [304L SS 304L SS 304L SS 304L SS 304L 304SS Spiral-
(SR) NOIIH Fluid Service ASME B16.5 Bl16.5 172 _'2:! SS-HFS Wound
(HN) 0.5MNitric  |230 @ - ' Sch. 408 /ASME
Acid - |20100 - 147 B16.20
(IN)  2M Nitric Acid Sch 108
(HN)  5M Nitric Acid 167 - 207,
(HN)  12.2M Nitric 0.250” nom,
1Acid 24,0312
(HR)  Recovered nom.
Nitric Acid
(HT) Citric Acid
(SDG3)
|{GU)  Nitric Acid
Fume
811Y |ASME B31.3, Category |Based on TBD 0.0312 |316L SS None 316L S8 No Valves No Valves |No Gaskets
(SY) M Fluid Service ASME B16.5 1727 = 3/47,
(ZG) Pneumercator Line {230 (@ — Sch. 408
(ZP) Pneumatic Sample 20/100
Line -
(ZQ) Pneumatic Service
, Line _
S12A |ASMEB31.3, Category |Basedon . |No Flanges 0.0625 |[316LSS  [316LSS  |316LSS TBD TBD None
(LB) M Fluid Service JASME B16.5 ’ 1/2” — 2”’ ’
In-Cell Piping with >29 |Class 150 Sch. 408
solids (Process, Services, | 230 @ — 37147
Reagents, and Vessel | 20/100 Sch. 108
VefltS) 166 @360 . 167 — 247,
: 0250” nom.
Attachment 51-4-139
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Table 4-1 Example Piping Material Service Class Index
| Press/Temp Flange Corrosion/
Class Limits Psig @0 | Pressure Erosion . Large Valve
(0ld) | Design Code/Service °F Class Allow (in.) Pipe ~ Fittings | Small Fittings | Valve Body Trim Gasket
$12C |ASME B31.3, Category |{Based on CL 150 0.0625 |316L 8S 316L SS 316L 88 316L S8 316L SS 316 sS
(LE) M Fluid Service ASME B16.5 B16.5 12 — 2s.s ) . Spiral—Wound
(>2% |(PA) Radioactive 230@- Sch. 408 P
Sﬂlids) Aqueous 20/100 37 _ 14" :
(PX) Radioactive Slurry Sch. 108
| 167 - 247,
o 0.250” nom. | | -
S12D |ASME B31.3, Category |Based on No Flanges 0.0625 |304L SS 304L SS 304L SS TBD TBD None
(LF) M Fhuid Ser'vice ASM B 165, 1/2” - 27
In-Cell Piping with > 2% |3ss.15 Sch. 408
Solids (PI'OCCSS, 1230 @ - 3”147
Services, Reagents, and  |20/100 Sch. 108
Xe;:e! Vlg?ttrﬁ thzt y 166 @ 360 16" ~ 247
ain NI *
_ ° ic Acid) R , 0.250” nom.
S14D |ASME B31.3, Category Bag. ed on CL 150 0.125 |[316L SS 316L SS 316L 88 316L S8 316L 316 88
(1D) M Fluid Service ASMEBI6.5 |gig.5 1727 -1, SS-HFS Spiral-Wound
[(FX) Mixed Glass 230 @ - 1Sch. 160 ;ﬁi“ﬁ?
Former 20/100 11727 - 2”, ] "
Solids . high erosion 195 @ 200 Sch. 808
: 3!} — 12”,
3 . _ __|Sch. 405 _
$30] |ASME B31.3,Normal [Based on CIL 300 0.000 |304LSS 3041. 88 304L S8 3041 S8 (Later) 316 SS
(SJ‘) Fluld Service Desig;! B16.5 1/2 _2”’ /Spil’ai-Wound
Liquid Carbon Dioxide  [300 @ — 50 jch zl;gs g‘*lif“gg

Sch. 108
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" Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange Corrosion/
Class Limits Psig @ Pressure Erosion Large Valve
(Old) | Design Code/Service °F Class Allow (in.) ~ Pipe Fittings Small Fittings | ValveBody | Trim Gasket
S31H |ASME B31.3, Category sed on CL 300 0.0312 {3161 SS 316L SS 3161 S8 TBD TBD None
(SH) M Fluid SBWICG ASME B16.5 B16.5 1/2” 12”’
<2% Solids In-Cell 600 @ - Sch. 408
.- |Piping (Process and 20/100
a VGSSG] Vents) 505 @ 200
S31T |ASME B31.3, Category |Based on CL 300 0.0312 |{316L S8S 316L S8 3161 SS 316L 88 316l 31688
(ST) 1M Fluld Service N Design B16.5 1/ 9 _ 127, SS-HFS Spital-Wound
Service Bulges, Process |385 @ 400 Sch. 408 /ASME
Bulges, Cabinets _ ) _ _ B16.20
S31U ASME B31.3, Category B_ ased on CL 300 0.0312 [304L SS 304L SS 3041 SS TBD TBD - None
' (SI.I) M F]uld Service ASME_ B16.5 Bi6.5 l/ » 12:!,
: < 2% Solids In-Cell 600 @ ~ Sch. 403
Piping (Process, and 20/100 .
Vessel Vents that .
1505 @ 200
Contain Nitric Acid)) 05 @ ‘ _
S32A |ASME B31.3, Category |Based on CL 300 .0.0625 |[316L SS 316L SS 316L 88 TBD |TBD None
(LH) M Fluid Service ASME B16.5 R16.5 ‘ 1/2" — 12”’ .
2 2% Solids In-Cell 600 @ — ‘Sch. 408
- | Piping (Process and 20/100 147, 0:375”
Vessel Vents) 505 @ 200 nom.
16” — 1 8”,
“{0.437” nom.
207, 0.500”
| 1Om.
247, 0.562”
nom.,
Attachment 51-4-141
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Table 4-1 Example Piping Material Service Class Index
_ Press/Temp Flange | Corrosion/
Class Limits Psig @ | Pressure Erosion Large Valve .
- (Old) | Design Code/Service _ °F Class Allow (in.) Pipe Fittings Small Fittings | Valve Body . Trim Gasket
S32B |(PE) Entrained Solids {Double Containment Pipe
(LW) Concentrate; .
(2% (PI) HLW Melier Feed;
Solids) | (PC} HLW Feed Slurty o _ ‘ . _ 7
INNER ASME B31.3, |Based on {TBD 0.0625 316L SS None - Use No Valves _. |No Valves |None
PIPE Category M Design /27 — 4» Bends for
Fluid Service 400 @ Sch. 408 Directional
160 - ' Change
OUTER ASME B31.3, |TBD TBD 0.0000 316L SS Not Permitted | No Valves No Valves |None
PIPE Category D _ 4" 8" Sch. |Except Where
Service Fluid - 108 Fiiting Radius
Equals Bend
. ) _ : . Radius _
$62A |ASME B31.3, Category {Based on CL 300 0.0625 304L 88 304L 88 304L 8S TBD TBD None.
| (LU) M Fluid Service ASME B16.5 B16.5 1727 — 12!: '
2 2% Solids In-Cell 600 @ — Sch. 408
Plplllg (PIOCCSS and 20/100 14”, 0.375”
Vessel Vents that 505 @ 200 nOfl”l.
Contain Nitric Acid)
16!! _ 18”,
0.437" nom.
207, 0.500”
nom.
24, 0.562”
nom.
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Table 4-1 Example Piping Material Service Class Index
Press/Temp Flange Corresion/ : )
Class Limits Psig @ Pressure Erosion . Large ) ~ Valve
{Old) | Design Code/Service °F Class Allow (in,) Pipe Fittings Small Fittings | Valve Body Trim Gasket
SIOE |ASME B31.3, Category |Based on CL 1500 | 0.000 304L S8 304L SS 304L SS 304L S8 3168S-HFS | Soft Tron
(GL) Instrument Air {3000 @— Sch, 80S B16.20
Back Up : 20/100 1 1/2”,
2530 @ 200 0.250” nom
27,0312
norm.
32,0437
: : . ) nom. . .
Ti1A |ASMEB31 .3, Category Based on None 0.0312 Titanium Titanivm Titanium No Valves . = [No Valves |None
M Fluid Service Design '
{ZA) . (ASTM
(HC) Cerium 120 @ 360 B337Gr. 2)
De-contaminant ' 1727 ~27,
(ZX)Special _ “{Sch. 408
De-contaminant 36,
Sch. 108
W31A |Radioactive Effluent (LA | Double Containment Pipe
(WA) Effluents/Process Fluids) | -
(<2% (PF) Cs/Tc Concentrate/
SO]idS) Intermediate
Product
INNER ASME B31.3, |Based on |TBD 10.0312 316L S8 None - Use No Valves No Valves |None
PIPE Category M Design 172" — 27, Bf‘:nds'.for .
B Fluid Service 400 @ Sch. 408 Directional
3” —4”, Sch.
108

Attachment 51-4-143
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Table 4-1 Example Piping Material Service Class Index
_ Press/Temp Flange Corrosion/
Class Limits Psig @ Pressure Erosion Large _ Valve
(Old) -| Design Code/Service °F . Class ‘Allow (in.) Pipe Fittings Small Fittings | Valve Body Trim Gasket
OUTER ASME B31.3, |TBD TBD 0.0000 316L SS Not Permitted  |No Valves No Valves |None
PIPE . Category D 4" _8" Sch. |Except Where
Service Fluid 10s |Elbow Radius
Equals Bend
, Radius
W62F |DST Transfer Line Double |
(XA) ' Containment
Pipe _ ' _ ‘ .
INNER ASME B31.3, |Based on |None 1 0.0625 304L SS None - Use No Valves No Valves |None
PIPE Category M |Design 127 — 4 Bends for : :
Fluid Service. [1000 @ Sch. SOS’ . {Directional
160 - Change
OUTER ASME B31.3, [TBD TBD 0.0000 Carbon Steel, | Not Permitted | No Valves No Valves |None
PIPE Category D : A106-B, Smls { Except Where -
Fluid Service »__ g» CS Fitting
478", STD 2
Radius Equals
Bend Radius
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Table4-2 Container Storage Areas Summary
‘ Maximum Waste Approximate Dimensions
_Container Storage Area Volume (gallons) {L x W x H, in feet)
LAW Vitrification Plant ‘ :
JTLAW Buffer Container Storage Area 89,099 22 x 63 x 20
ILAW Container Storage Area 889,448 (50 x 240 x 35) + (102 x 18 x 35)
'LAW Container Storage Area 80,549 (21 x 33 x 25) + (28 x 20 x 25)
HLW Vitrification Plant
| IHLW Canister Storage Area 245,504 (67 x 23 x 27) + (67 x 34 x27)
HLW Container Storage Area No. 1 266,654 122 x 34 x37 -
HLW Container Storage Area No. 2 71,999 56 x 20 x 27
HLW Container Storage Area No. 3 43,392 45 x 15 x 37
Other Areas '
Central Waste Storage Facility 617,137 80 x 120 x 10
Non-Radioactive Dangerous Waste Container 48,214 25x30x10
Storage Area '
HLW Melter Out-Of-Service Storage Area 202,498 70 x 45 x 35
LAW Melter Out-Of-Service Storage Area 216,962 45 x75x35
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1 .
Table 4-3 Pretreatment Plant Tank Systems
| | _ Approximate Dimensions
Maximum (Diameter [D] x
Vessel ' ' Volume Height/Length [HjL] in
No, | System Number .+ Description Material (gallons) - inches)
1 FRP _ Vi 1b20A Waéte_Feéd Récéipt-\féésél.. ‘Stainless Steel ) -388,0'(?0 552 x 468
2 | FRP  |VII020B | Waste Feed Receipt Vessel Stainless Steel 388,000 552 x 468
3 FRP V11020C Waste Fced Receipt Vessel Stainless Steel 388,000 552 x 468
4 FRP  |V11020D | Waste Feed Recgipt Vessel Stainless Steel 388,000 552 x 468
s | FEP |VII00IA |Evaporator Feed Vesscl Stainless Steel 59,070 264 % 336
6 | FEP |[V11001B |Evaporator Feed Vessel Stainless Stecl 59,070 264 x 336
7 4 FEP V11002A Waste Feed Evaporator Separator Vessel | Stainless Steel 21,240 132 x 402
8 FEP Vi 1_002B | Waste Feed Evaporator Separétor Vessel . Stainless Steel 21,240 132'x 402
.'9 FEP V11005 Evaﬁorat_or Process Condensate Pot Stainl_ess Steel 1,190 .60 % 116
10 | UFP  |VI2015A |LAW Permeate Hold Vessel Stainless Steel 28,300 180 x 317
11 | UFP  |VI12015B  |LAW Permeate Hold Vessel ‘Stainless Steel 28,390 180 x 317
12 UFP  [VI12015C 1AW Permeate Hold Vessel - Stainless Steel 28,390 180 x 317
13 | UFP  |VI2010A |Bvaporator Concentrate Buffer Vessel | Stainless Steel 62,340 240 x 397
14 UFP V120.1(:)B EfrappratOr Concentrate Buffer Vessel Staiﬁle'ss Steel 62,340 240 x 397
15 | UFP | VlZOilA Ulﬁaﬁlﬁation Feed Veésel Stainl_c'sS Steel 26,840 168 x 335
16 UFP V12011B Ultraﬁltmtioﬂ Feed Vessel | Stainless Steel ' 26,840 ' 168 x 335
17 UFP G12002A Ultrafilter Stainiess Steél 140 17 % 145
18 | UFP  |G12002B | Ultrafilier Stainless Steel | 140 17x 145
19 UFP G12003A Ultrafilter Stainless Steel 140 17 x 145
20 UFP .G12003B . | Ultrafilter .Stainless .Steel 140 17 x 145
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pC—

_ _ Approximate Dimensions
_ Maximumnm (Diameteér [D] x
: Vessel Volume Height/Length [H/L] in
Neo. | System Number _ Description Material (gallons) - inches)
21 UFP. GIZOO4A _ Ultraﬁlter Stainless Steel 140 17 x 145
22 | UFP  |GI2004B  |Utltrafilter Stainless Steel 140 C 17x 145
23 HLP V12007 | HI.'W Feed Blending Vessel Stainless Steel 18,070 144 x 304
24 HLP VI12001A Strontium/iransuranic Lag Storage Vessel Stain_léss Steel - 96,900 300 x 415 '
25 HLP V12001C Strontium/trénsuranic Lag Storage Vessel | Stainless Steel 96,900 300 _x‘415
26 | HLP  {VI2001D |Lag Storage Vessel Stainless Steel 96,900 300 x 415
27 HLP V12001E Lag Storage Vessel Stainless Steel 96,900 300 x 415
28 CXp C13001 Cesium Jon Exchange Column- Stainless Steel _ 680 42 x 126
E 29 | CXP C13002 Cesium Ion Exchange Column Stainless Steel 680 42 % 126
30 - CXP C13003 Cesium Ion Ekchange _Cblumn Stainless Steel 680 42 % 126
3t CXp C13004 | Cesium Jon Exchange Column Stainless Steel 680 42 x 126
32 [ CXP  |V13001 LAW Feed Vessel Stainless Steel 161,200 228 x 421
33 CXP V13008 Canstic Rinse Collection Vessél Stainless Steel 2.400 78 x 142
34 CNP V13073 Eluate Contingency Storage Vessel Stainless Steel 11,_060 138 x 216
35 CNP V13028 Recovered Nitric Acid Vessel Stainless Steel 5410 96 x 204
36 CNP V13030 Cesium Concentrate Lute Pot Stainless Steel 70 17 x 36
37 | TXP V43001 -Technetium'Ior_l Exchange Buffer Vessel Stainless Steel 18,100 156 x 270
38 TXP | C43006 Technetium Ion Exchaﬁge Column Stainless Steel 680 42 % 126
39 TXP C43007 Technetium Ion Exchange Column Stainless Steel 680 42 x 126
40 | TXP 643008 Technetium Ion Exchange Column Stainless Steel 680 - 42x 126
41 TXP C43009 Technetium Ion Exchange Column Stainless Steel 680 42 x 126
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Table 4-3 Pretreatment Plant Tank Systems
| Approximﬁte Dimensions
Maximum (Diameter [D] x
‘ Vessel Volume - Height/Length [H/L} in
No. | System | Number Description Material (gallons) _ inches)
42 TXP | V43056 Caustic Rinse Collection Vessel Stainless Steei | 13,300 96 x 137 _
143 - TXP - |V43110A Treated LAW Buffer Vessel Stainless Steel 33,0‘570 : 168 x 400 .
44 TXP V431108 | .Treated LAW Bﬁffer Vessel Stéinless .Steel 33,050 168 x 400
45 _ TXP V43110C Treated LAW Buffer Vessel _ Stainless Steel 33,170 1_68 x 401
46 TEP | V43069 . Technetium Eluant Recdve‘r’y Evaporator Stainless Steel 4,300 78 x 233
47 TEP | V43071 Recovered Technetium Eluant Vessel Stainless Steel 7,900 114 x 216 -
48 TEP | V43072 Technetium Concentrate Lute Pot " Stainless Stéel 70 17x 36
49 TLP |V41013 | Process Condensate Hold Vessel 'Stainless Steel 450 48 %72
50 TLP | val0il LAW Evaporator Separator Vessel Stainless Steel 21,240 132 x 402
51 TLP V45009A Plant Wash Vessel Stainless Steel 88,920 264 x 462 &
52 TLP {V45009B Plant Wash Vessel Stainless Steel 88,920 264 x 462
53 TCP V41001 LAW Buffer Storage Vessel Stainless Steel 117,000 _ 3 1_2 % 456
54 RDP | V43135A Spent Resiﬁ Collection Vessel Stainless Steei 8,720 118 x 196 .
‘| 55 - RDP 'V43 135B7 'Spent Resin Collection Vessel Stainless Steel - 8720 118 x 196
56 | RDP |V43136 |Resin Flush Collection Vesscl Stainless Stel 11,220 144 206
57 RLD | V45028A Proc‘éés_ Condensate_: Véssel Stain!éss Steel 321,720 480 x 492
58 RLD | V45028B Proéess Condenéate Vessel | Stainless Steel 321,720 _ 480 x 492
59 PWD |V15009B Ultimate Overflow _Vessei Stainless Steel | 23,000 - 216x 216
60 PWD .V_12002 HLW Effluent Transfer Vessel Stainless Steél 23,000 216 x 216
61 PWD V45013 Primary Acidic/Alkalin_é Efﬂuent Vessel Strainless Steel - '49,850 216 x 385
62 PWD | V45018 Secondary Acidic/Alkaline Efﬂuent-Vess’el 4Stainless Steel 49,850 216 x 385
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Table _4-3 Prefreatment f’lant Tank Systems
: Approximate Dimensions
Maximum (Diameter [D] x
Vessel : Volume Height/Length [H/L] in
No. | System Number Description Material (gallons) inches)
63 PWD |V15013 Alkaline Effluent Vessel Stainless Steel - 93,180 254 x 480
64 PWD V15009A | Plant Wash Vessel _ Stainless Steel 73,860 456 x 240
65 PWD | V15319 C3 Floor Drains Tank Stainless Steel 450 36 x 72
66 PWD | V15018 Alkaline Effluent Véssel - Stainless Steel 93,180 264 x 480
67 PVP V15052 Vessel Vent Header Collection Vessel Stainless SteeI 900 54 % 108
68 PVP | V15038 Condensate Collection Vessel Stainless Steel 1,230 60 x 120
169 PVP V15327 HEME Drain Collection Vessel Stainless Steel 2,760 72 % 180
70 PVP | V15326 HEME Drain Collection Vessel | Stainless Steel 820 48 x 120
1 -
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Table 4-4 LAW Vitrification Plant Tank Systems
Maximum Approxiniate Dimensions
Vessel Volume [Diameter (D) x

No. | System | Number Description Material {gallons) Height/Length (H/L) in feet]
1 | ‘LCP | V21001 | Melter 1 Concentrate Receipt Vessel Stainless Steel 14,392 _ 13 >< 17
"2 | rcr |vaiooz Melter 2 Concentrate Receipt Vessel Stainless Steel 14,392 13x 17
3 LCP V210.03 Melter 3 Concentrate Receipt Vesscl _ Stainless Steel 14,392 13 x 17
4 LFP. V21101 | Melter 1 Feed Preparation Vessel Stainless Stéel 6,221 10%x 12
5 LFP |V21102 Melter 1 Feed Vessel | Stainless Steel 6,221 10x 12
"6 | LFP |V21201 | Melter 2 Feed Proparation Vessel Stainless Steel 6221 10 % 12
7 LFP | V21202 Melter 2 Feed Vessel Stainleés Steel 6,221 10 x 12
8 | LFP |V21301 Melter 3 Feed Preparation Vessel Stainlgss Steel 6,221 10x 12
9 LFP |V21302 Melter 3 Feed Vessel _ Stainless Steel 6,221 10x 12
10 LVP [V22001 LAW Caustic Scrubber Blowdown Vessel | Stainless Steel | 12,191 14 % 14
11 Lor 1v22101 Melter 1 SBS Condensate Vessel | Hastelloy 6,833 8x20
12 LOP | V22201 .' Melter 2 SBS Condcnsate Vessel Hastelloy 6,833 8 x -2_0
13 LOP ; V22301 Melter 3 SBS Condensate Vessel Hgstelloy 6,833 820
14 RLD V25001 Plant Wésh Veséel ' . Stﬁinless Steel 25,130 14 % 26
.15 | ‘RLD V25(_)02' LAW C3/C5 Efﬂ_uent Collection Vessel .Sta_inless Steel 7,218 10 %13
16 | RLD {V25003 = {SBS Condensate Collection Vessel .Stainless Steel | 124,704 16 x 18
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Maximum Approximate Dimensions
Vessel . Volume ~ (Diameter [D] x
No. | System Number Description Material (gallons) Height/Length [H/L] in feet)
1 HCP V31001 Concentrate Receipt Vessel 1 Stainless Steel 17,900 14 % 18
"2 | Hcp |V31002 Concentrate Receipt Vessel 2 Stainless Steel 17,900 14.x 18
3 | mop |V32101 SBS COndensate Collection Vessel Hastelloy 10,000 12 x 14
4 HDH | V33004 Canister Bogié Decontamination Vessel Stainless Steel _ 2,500 5x17
5 HDH V33002 Waste Neutralization Vessel Titanium | 5,300 7 % 20
6 -HDH. V33—001- Canister Decontamination Vessel Titanium © 580 3x16
7 | RLD | V35002 Acidic Waste Vessél - Stainless Steel | 16,700 13x 19
§ | RLD |V35003 Plant Wash and Drains Vessel - Stainless Steel 13,200 13 x 16
9 | RLD [V35009 Decontamination Effiuent Collection Vessel Stainléss Steel 7,300 10 %14
10 | RLD V35038 Ofogas Drains Collection Vessel Stainless Steel 280 4x4
11 | HFp |V31101 Feed Prepafation Vess§1 Stainless Steel 8,800 8x11
12 HFp | V31102 HLW Melter Feed Vessel Stainless Steel 8,800 3x11
Table 4;-6 Analytical Laboratory Tank Systems
| Maximum Approximate Dimensions |
B Vessel : ' Volume (Diameter [D] x
No. | System Number : Description Material (gallons) Height/Length [H/L] in feet)
1 {LAB V60001a Lab Liquid Effluent Collection Vessel  Stainless Steel 12,063 11 x 14
2 LAB . 1V60001b Lab Liquid Effluent Collection Vessel Stainless Steel 12,063 tix 14
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Table 47 Analytical Laboratory Smmps

- Description " Location Sump Type
Lab Liquid Effluent Collection Hot Cell H - R
Table4-8 Pretreatment Plant Sumps
Description Location Sump Type. |
Plant Wash Pit o
LAW Feed Receipt PA-01 o
LAW Feed Receipt PA-01 II
'Effluent Coliection PA-08 41
Waste Feed | PA-09 I
' i Cesium Collection PA-10 il
Technetium Collection PA-10 I
Technetium Jon Exchange PA-11 1}
Technetium Jon Exchange PA-11 hEi
Technetium Ion Exchange Columns PA-12 i
Treated LAW Collection {PA-13 i |
Plant Wash 1PA-14 I
| Plant Wash PA-14 m
Hot Cell PA-07 H
Hot Cell PA-07 I
Hot Cell PA-O7 1
Hot Cell PA-Q7 I
Hot Cell PA-O7 I
Gross Decontamination PA-15 i
Waste Feed Receipt PA-02 1|
Evaporator Feed PA-03 II
Evaporator Feed PA-03 II
Ultrafilter Feed PA-04 )1
Ultrafilter Feed PA-04 I
Envelope D Receipt PA-05 I
Envelope D Receipt | PA-05 . I
{ Primary Decontamination PA-16 Ji
Final Decontamination PA-16 I
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Description Location Sump Type
Melter 1 Pour Cave 1.-062 I
Melter 2 Pour Cave 1L-064 I
Melter 3 Pour Cave L-066 I
C3/CS Drains Vessel | L-007 I
C1/C2 Drains Tank LC-001 r
Cooling Water Pump Room L-015 11
C5 Fiiter Room | L-048 I
(5 Filter Room L-048 1
Melter 1 Process Room L-186 I
Melter 1 Process Room 1-186 1
Melter 2 Process Room |L-187 I
Melter 2 Process Room L-187 I
Melter 3 Process Room L-188 I
Melter 3 Process Room L-188 I
Effluent Process Room 1-189 I
Effiuent Process Room L-189 I
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Description Location Sump Type

Non-Active Effluent Collection Room H-058 I '
Canister Storage Transfer Tunnel {H-055 I
Cooling Water Plant Room H-076 I
Proceé_s/lnstm‘ment Air Receiver Platform - HP-011A I
Secondary Off-gas Cell H-004 1
Drum Transfer Tunnel H-068 I
Melter 1 Cave H-153 [H
Wet Process Cell H-027 I
SBS Condensate Collection Cell H-035 I

| Decontamination Effluent Area H-027 I
Canister Transfer Tunnel — Melter 2 H-022 I
Canister Transfer Tunnei — Melter 1 H-036 I
Bogie Decontamination Canister Rinse Tunnel | H-050 I
Canister Rinse Tunnel H-051 I
Filter Cave |H-133 I
Canister Import Tunnel H-039 I
Bogie Maintenance | H-072 |1
Canister Decontamination Cell H-059 I
Consumabies Drum Transfer Tuninel H-028 I
Comsumables Drum Transfer Tunnel H-028 |1
Cask Transfer Tunnel H-073 11
Cansiter Handling Cave — Weld Area H-146 ¥
Cansiter Handling Cave — Laydown Area H-146 11
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Table 4-11 Secondary Containment Liner in Cells and Caves in the WTP
o _ Calculated
‘ ' Volume of Secondary
| Approximate Cell Largest Tank | Containment
Dimensions . in Cell/Cave Liner Height
Cell/Cave (LxW, in feet) Tanks in Cell/Cave (gallons) (feet)
Pretreatment Plant R . '
Ultimate Overflow Pit 22 x 54 V15009B, V12002 123,000 26
Waste Feed Receipt Cell 53 x 217 & 52 x 53 | V11020A, V11020B, VIIOZOC 388,000 3.7
] V11020D |
Waste Feed Evaporation Cell 5278 V11001A, V1100iB, V11002A, 62,340 21
V11002B, V12015A, V120158,
V12010A :
Waste Feed Ultrafiliration Cell 52 %94 V12010B, V12015C, V12011A, 73,860 2.1
' 'V12011B, V150094, V12007, V15052 '
_ (V15038 -
HLW Feed Blending and Lag Storage Cell 52x132 V12001A, V12001C, V12001D, 96,900 1.9
V12001E, V15326, V15327 '
Hot Cell 54 x 367 C13001, C13002, C13003; 13004, 680 0.1
' G12002A, G12002B, G12003A,
G12003B, G12004A, G12004B
South Process Bulge 17 x 250 V11005 ' 1,190 0.1
Northeast Process Bulge 17 x 250 V41013 450 0.1
Northwest Process Bulge 17 x 250 V15319 450 0.1
Effluent Vessel Cell 31x53 V15013, V15018 93,180 7.6
Cesium Ion Exchange Removal Support Cell 36x42 V13001, V13073, V13008 61,200 54
Cesium Nitric Acid Recovery Cell 17 x 22 V13028, V13030 5,410 1.9
Technetium Eluant Recovery Cell 45 x 24 V43071, V43072 7,900 3.0
Spent Resin Collection Cell 17x24 V43135A 8,720 04
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Table 4-11 Secondary Containment Liner in Cells and Caves in the WTP
‘ ~ Calculated
Volume of Secondary
Approximate Cell Largest Tank | Containment
Dimensions in Cell/Cave | Liner Height
Cell/Cave ('LxW, in feet) Tanks in CelllCave (gailons) (feet)
Technetium Ion Exchange Resin/Buffer Cell | 24 x 34 & 15 x 27 | V431358, V43001 V43136 18,100 - 2.0
Technetium Jon Exchange Column Cell 34 x 42 C43006, C43007 C43008 C43009 3,300 04
& ' V43056
Treated LAW Buffer Storage 34x 60 - V431 10A V43 1 10B V43110C, 33,170 2.2
' . V41011 _
LAW Buffer Vessel Cell 34 x 117 V450094, , V41001 V45013, V45018, 117,000 4.0
. V450098 . '
Analytical Laboratory ‘ .
Effluent Collection Cell 18 x 36 V60001a, V60001b 12,063 4.0
LAW Vitrification Plant _ ;
1.-186, Melter 1 Process Cell 48 % 38 V21001, V22101, V21102, V21101 14,392 1.4
L-187, Melter 2 Process Cell 48 x 38 V21002, V22201, V21202, V21201 14,392 14
L-188, Melter 3 Process Cell 48 x 38 V21002, V22301, V21302, V21301 14,392 1.4
L-189, Effluent Cell 38 x 31 V25001, V25003 25,130 3.7
L-333, Caustic Scrub Blowdown Collection 31 %27 V22001 12,191 33
Room : .
L-007, C3/C5 Drain Tank Room 18 x 18 V25002 7,218 11.3
HLW Vitrification Plant : :
| H-153, No. 1 - Tank Area C 51x 12 V31001, V31002 8,800 - 3.0
H-050, Canister Bogie Decontammatlon 36 x 23 V33004 2,500 1.0
Room _ :
11 x 54 V33004 2,500 1.0

H-051, Canister Rinse Bogie Tunnel
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Table 4-11 Secondary Containment Liner in Cells and Caves in the WTP
Calculated
' Volume of Secondary
Approximate Cell Largest Tank | Containment
Dimensions : in Cell/Cave Liner Height
Cell/Cave (LxW, in feet) Tanks in Cell/Cave {gallons) (feet)

H-059, Canister Decontamination Cell 11x22 V33001, V33002 5,300 4.0
H-035, SBS Drain Collection Cell No. 1 18x 18 V32101 ' _ 10,000 10.0
H-027, Wet Process Cell (south section) 18 x 64 V3500___2, V35003, V31001, V31002 16,700 45
H-~027, Weét Process Cell (north section) 17 % 18 V35009, V35038 7,300 5.0

7
x_.,./:
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Table4-12  Containment Buildings Summary

Approximate Dimensions
Location (L x W x H, in feef) ;
Pretreatment Plant
Pretreatment Hot Cell Containment Building 414 x 54'x 46
| Pretreatment Maimtenance Containment Building (98 x 56 % 18)+
(54x 5% 18) +

(54 x 78 x 18) +
(18 x 98 x 18)

Pretreatment Air Filtration Containment Building

. 234x54x% 19
| LAW Vitrification Plant
| LAW LSM Gallery Containment Building 151 x 62 x 25
TLAW Container Finishing Containment Building 98 x 31 x 25
LAW Vitrification Plant C3 Workshop Containment Building 35x40% 20
HIW Vitrification Plant .
| HLW Melters No. 1 and 2 Containment Buildings 35 % 107 x 49
THLW Container Weld Containment Building 140 x 18 x 48
IHLW Container Decontamination Building 10 x 80 x 58
HLW Vitrification Plant C3 Workshop Containment Building - (B0x27x19)+ -
| (3x15x19)
| HLW Air Filtration Containment Building 104 x 38 x 19
{ HLW Pour Tunnel No. 1 (H-B032) 140x 11x 21
HLW Pour Tunnel No. 2 (H-B0O0SA) 140x 11x 21
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Table4-13 .  Categorization of Piping
Seismic | Seismic Category I — : ‘ . .
Categories® SC-1 Seismic Category II — SC-IL Seismic Category III - SC-IIT Seismic Category IV - SC -1V
Definition | Piping important to Piping important to safety, Piping important to safety, but without’ Piping not important to safety
safety and whichhasa| whose failurg_during a " setsmic safety function and without an inventory of
seismic safety sciemic event Culd DICVEN! | piping not important (0 safety, but which has | T2dioRctive or hazardous
gory 1 piping an inventory of radioactive or hazardous materia’, but require seismic
components from aterial in an amount less th protection.
erforming its seismic safety materidl i an amotmt fess than an
?unc tion important to safety significant quantity

(I) Design Code and Analysis Methods for weight effects and thermal expansion or contraction effects

Pipe and Supports | ASME B31.3 Code(Ref 8.1) | ASME B31.3 Code ‘(Ref 8.1) {ASMEB31.3 Code (Ref8.1) |ASMEB31.3 Code (Ref 8.1)
(II) Analysis Methods for Seismic Loads , '

Pipe NC*® NC/F ¢ NC/F ¢ [NC/F e

Supports NF© NF° F® F°

Seismic Method Response Spectrum Response Spectrum - {UBC UBC

(IIT) Acceptance Criteria | .

Pipe NC */B31.3 F* F° F®

Supports NF ¢ NF*© F¢ Fe

Notes:

? Seismic Category V (SC-V) do not have any seismic design réequitements. No analysis is required. The piping shaII be mstalled per Bulldmg Code.
b NC is defined as Section NC-3650 (Analysis of Nuclear Class 2 Piping Systems) of ASME Section IIT Code.
°F is defined as Appendix F (Rules for Evaluation of Service Loadings with Level D service Limits (Faulted Condition)), as defined in ASME Section [TI

Code.

¢ NC/F is defined to apply Appendix F to meet ASME SCGt‘lOH I, NC Code requirements.
® NF is defined as Section NF (for Pipe Supports) of ASME Section III Code.

s
st
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